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563.  General  view  of  the  digestive  tube, 

somewhat  schematic. 


A  piece  has  been  cut  out  of  the  transverse  colon,  its  course  being  indicated  by  dotted  lines.  The 
inferior  margin  of  the  liver  is  indicated  by  a  fine  dotted  line.) 

Spalteholz,  Atlas.  6th  ed.  32 
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564.  The  mouth-slit  and  its  surroundings. 

The  cavum  oris  (mouth  cavity)  (see  Figs.  567,  568  and  594)  is  the  beginning  of  the 
apparatus  digestorius  (digestive  tube)  but  serves  also  as  a  path  for  the  respiratory  air  an  or  e 
formation  of  sounds  of  speech.  It  opens  in  front  through  the  mouth-slit;  in  front  it  is  bounded 
by  the  mucous  membrane  of  the  lips,  lateralward  by  that  of  the  cheeks,  above  by  the  palate,  be  ow 
by  the  tongue  and  by  the  mucous  membrane  which  extends  from  the  under  surface  of  the  tongue 
to  the  gums;  behind  it  is  connected  by  the  isthmus  faucium  with  the  pharynx.  The  processus 
alveolares  of  the  upper  jaw-bones  and  the  pars  alveolaris  of  the  lower  jaw-bone  with  the  teeth 
fixed  in  them  separate  an  anterior  and  lateral,  narrow  portion  (vestibulum  oris)  from  the  mout 

cavity  proper  (cavum  oris  proprium).  ,  , 

The  vestibulum  oris  (see  Figs.  567  and  568)  when  the  mouth  is  closed  and  lips  and  teetn 
in  contact,  is  a  vertically  placed,  horse-shoe-shaped  slit,  which  is  connected  with  the  mouth  cavity 
proper  only  by  means  of  the  minute  spaces  between  the  teeth  and  on  each  side  by  a  somewhat  larger 
space  between  the  hindermost  molar  teeth  and  the  anterior  margin  of  the  ramus  of  the  lower  jaw- 
The  lips  (labia  oris)  (see  also  Figs.  565 — 567,  589  and  594)  are  folds  which  are  covered  on 
the  outer  surface  by  skin,  on  the  inner  by  the  tunica  mucosa  oris  and  which  contain,  between  these, 
the  m.  orbicularis  oris  (see  p.  263).  As  upper  and  lower  lip  (labium  superius,  labium  inferius)  they 
bound  the  rima  oris  ( mouth-slit )  and  go  over  into  one  another  on  each  side,  lateralward  from  its 
extremity  ( angulus  oris,  angle  of  the  mouth),  by  means  of  the  commissura  labiorum.  In  the 
median  plane  from  the  posterior  surface  of  each  lip  a  small  perpendicular  fold  of  mucous  membrane 
(frenulum  labii  superioris,  frenulum  labii  inferioris)  extends  to  the  anterior  surface  of  the  jaw-bones. 
Between  the  muscular  layer  and  the  mucous  membrane,  in  the  tela  submucosa,  lie  numerous  labial 
glands  (glandulae  labiales),  some  as  large  as  a  grain  of  millet;  their  ducts  open  upon  the  surface 
of  the  mucous  membrane. 
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565.  C  ross-section  through  the  upper  lip. 

Magnification  4:1. 
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566.  Glands  of  the  lips  and  cheeks, 

viewed  from  in  front. 

(The  external  skin  has  been  completely,  the  musculature  of  the  mouth-slit  in  large  part,  removed.) 

The  cheeks  ( buccae )  are  lined  internally  in  the  region  of  the  vestibulum  oris  by  the  tunica 
mucosa  oris.  They  contain  in  an  upper  and  in  a  lower  zone  a  number  of  buccal  glands  ( glandulae 
buccales),  which  lie  usually  between  the  mucous  membrane  and  the  m.  buccinator.  Attached  to  the 
latter  behind  the  orifice  of  the  ductus  parotideus  a  group  of  somewhat  larger  glands  (glandulae 
molares ),  is  usually  situated  on  the  lateral  surface  of  the  m.  buccinator. 


32* 
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567.  Median  section  of  the  head  and  neck, 

rig'ht  half,  viewed  from  the  left  (partly  after  W.  Braune). 
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568.  Frontal  section  of  the  head, 

viewed  from  behind  (after  W.  Braune). 

(In  the  mandibula  there  are  large  gaps  in  the  theeth  on  both  sides.) 

The  mucous  membrane  of  the  mouth  cavity  (tunica  mucosa  oris )  lines  the  inner 
surface  of  the  lips  and  cheeks  and  is  reflected  upon  the  jaw-bones  at  about  half  the  height  of 
the  roots  of  the  teeth.  It  there  forms  the  gums  (gingiva),  is  high,  dense,  immovable  and  arranged 
around  the  neck  of  the  teeth  in  the  form  of  wall-like  elevations  (see  also  Figs.  574  and  594). 
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569.  Permanent  teeth,  right  side, 


viewed  from  the  lip  or  cheek  surface. 


The  teeth  (dentes)  appear  in  two  succesive  series  called  dentitions.  The  first  dentition 
consists  of  20  milk  teeth,  the  second  of  32  permanent  teeth,  which  appear  for  the  most  part  in 
the  place  of  the  milk  teeth. 

The  permanent  teeth  (dentes  permanentes)  (see  also  Figs.  570  5  72,  5  78  580)  are 

present  in  the  upper  and  lower  jaws,  eight  on  each  side:  2  incisor  teeth,  1  canine  tooth,  2  premolar 

teeth  and  3  molar  teeth.  >  . 

The  incisor  teeth  (dentes  incisivi)*)  possess  a  crown  which  in  general  resembles  a  chisel 
so  that  its  free  end  is  formed  by  a  straight  edge,  the  cutting  edge.  The  facies  contactus  (facies 
medialis  et  lateralis)  are  approximately  triangular,  the  facies  labialis  et  lingualis  are  somewhat 
narrowed  toward  the  root.  The  labial  surface  is  approximately  quadrangular  and  possesses  usually 
three  low  longitudinal  ridges,  which  correspond,  when  the  teeth  have  freshly  broken  through,  to 
three  rounded  jags  on  the  cutting  edge.  The  lingual  surface  is  more  triangular  and  markedly  con¬ 
cave  lengthwise;  it  ends  at  the  neck  in  a  very  blunt  projection.  Each  incisor  tooth  has  only  one 
root,  which  is  inclined  somewhat  lateralward  (“root  characteristic“).  The  roots  are  conical, 
compressed  somewhat  from  right  to  left  (more  markedly  in  the  lower  teeth)  and  usually  slightly 
grooved  on  the  medial  and  lateral  surfaces.  The  root  canal  (see  Figs.  574  and  576)  is  single.  The 
superior  medial  incisor  tooth  is  the  largest,  then  follow  usually  the  superior  lateral,  the  inferior 
lateral  and  the  inferior  medial,  which  is  always  the  smallest. 

The  canine  teeth  (dentes  canini)  are  the  strongest  and  longest  teeth  with  one  root.  The 
crown  runs  out  at  the  free  end  into  an  edge,  the  medial  shorter  portion  of  which  forms  an  obtuse 
angle  with  the  lateral  longer  portion.  The  labial  surface  is  approximately  pentangular  and  is 
broadest  between  the  two  terminal  points  of  the  cutting  edge.  It  is  markedly  convex,  especially 
in  transverse  direction.  The  lingual  surface  of  the  upper  canine  tooth  presents  a  blunt  nodule  on 
its  neck,  from  which  a  strong  longitudinal  ridge  extends  to  the  medial  angle  of  the  chewing  edge. 
Medial  and  lateral  from  this  ridge  lies  a  shallow  groove.  The  lingual  surface  of  the  inferior  canine 
tooth  is  slightly  hollowed;  its  nodules  project  only  a  little  or  not  at  all.  The  crown  of  the  inferior 
canine  is  the  narrower  and  longer.  The  roots  are  single,  flattened  and  grooved,  like  those  of  the 
incisor  teeth;  that  of  the  inferior  is  not  seldom  bifurcated;  they  are  inclined  somewhat  backward, 
specially  toward  the  apex.  The  root  canal  is  single. 


*)  For  the  description  of  the  teeth  see  also  ps.  505  and  506 
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570.  Permanent  teeth,  right  side, 

viewed  from  the  lingual  surface. 

The  premolär  teeth  ( dentes  praemolares )  possess  a  broad,  uneven,  rounded-off  quad¬ 
rangular  chewing-surface,  which  is  divided  by  a  groove  running  from  before  backward  into  a 
larger,  buccal  and  a  smaller,  lingual  tubercle;  the  tubercles  are  of  the  same  height  on  the  second 
superior  premolar  tooth,  on  the  other  premolars  the  lingual  tubercle  is  lower.  On  the  inferior  teeth 
the  two  tubercles  are  frequently  connected  by  a  ridge  of  enamel.  The  buccal  and  lingual  surfaces 
are  convex  transversely  and  longitudinally  and  each  of  them  helps  to  form  one  of  the  declivities 
of  the  tubercles  mentioned;  thus  the  buccal  surface  resembles  in  its  form  that  of  the  corresponding 
canine  tooth.  The  root  is  single  and  curved  backward;  on  the  upper  teeth  it  is  flattened  from 
before  backward  and  presents  flat  grooves  on  the  anterior  and  posterior  surfaces,  the  marked  devel¬ 
opment  of  which  leads  frequently  to  a  bifurcation  of  the  root  of  the  first  superior  premolar  tooth; 
the  roots  of  the  inferior  teeth  are  more  rounded.  The  pulp-cavity  is  a  narrow  slit-like  space, 
compressed  from  before  backward,  and  possesses  two  diverticula  corresponding  to  the  two  tubercles; 
the  first  superior  premolar  tooth  has,  almost  constantly,  two  root  canals,  one  buccal  and  one 
lingual,  the  other  have  one  slit-like  canal  (see  also  p.  505). 

The  molar  teeth  ( dentes  molares)  are  the  strongest  teeth  and  have  (especially  in  the 
lower  jaw)  a  more  cubical  crown.  On  the  first  superior  molar  tooth  the  chewing-surface  is 
rhombic  and  divided  by  an  H-like  asymmetrically  arranged  groove  into  four  tubercles  of  unequal 
size,  of  which  two  lie  upon  the  buccal  surface  and  two  upon  the  lingual  surface;  the  anterior 
lingual  tubercle  is  the  largest,  the  posterior  the  smallest.  The  buccal  and  lingual  surfaces  are 
convex  and  are  subdivided  by  a  longitudinal  groove;  the  lingual  surface  frequently  possesses  a 
small  (fifth)  tubercle  in  front;  it  is  often  merely  indicated  and  only  very  rarely  reaches  the 
chewing-surface.  The  anterior  and  posterior  surfaces  (facies  contactus)  are  convex.  The  second  upper 
molar  tooth  has  either  four  tubercles  like  the  first,  or  only  three,  in  which  case  the  posterior 
lingual  tubercle  is  merely  indicated  or  entirely  absent.  The  third  upper  molar  tooth  (dens  serotinus, 
wisdom  tooth)  varies  extremely  in  form  and  size.  The  crown  in  many  ways  resembles  that  of  the 
second;  it  possesses  usually  three  tubercles,  sometimes  more,  sometimes  fewer;  it  may  by  very  much 
reduced  in  size.  The  upper  molar  teeth  have  three  roots;  the  two  buccal  roots  run  approximately 
parallel  to  one  another,  are  flattened  from  before  backward  and  bend  somewhat  backward  at  the 
apex;  the  third,  lingual  (palatal)  root  is  rounded  and  diverges  from  the  other  two.  The  buccal 
roots  have  usually  anterior  and  posterior  longitudinal  grooves,  the  palatal  root  is  often  manifoldly 
grooved  on  its  lingual  surface.  The  roots  of  the  wisdom  tooth  are  more  or  less  fused  with  one 
another.  The  pulp  cavity  of  the  upper  molar  teeth  is  large,  somewhat  narrowed  from  before  back¬ 
ward  and  possesses  as  many  processes  as  there  are  nodules  present  (3 — 4).  Each  root  has  a  single 
canal.  The  first  molar  tooth  is  usually  the  largest,  the  third  the  smallest. 
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571.  Upper  permanent  teeth,  right  side,  facies  contactus; 

the  anterior  teeth  viewed  from  the  lateral  surtace?  the  posterior  teeth  from 

the  posterior  surface. 

(The  Arabian  numerals  give  the  time  of  eruption  of  the  individual  teeth  in  years  [after 

E.  Zuckerkandl].) 
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573.  Milk  teeth,  right  side, 

viewed  from  the  labial  or  buccal  surface. 


viewed  from  in  front. 


(The  Arabian  numerals  give  the  time  of  eruption  of  the 
individual  teeth  in  months  [after  Fr.  Hesse].) 


The  molar  teeth  (continued).  The  inferior  molar  teeth  are  larger  and  more  power¬ 
ful  than  the  superior.  Their  chewing-surfaces  are  rectangular  and  are  somewhat  longer  from 
before  backward  than  in  the  frontal  direction.  Each  surface  is  divided  by  a  fairly  symmetrical 
-j- -shaped  groove  into  4 — 5  tubercles,  namely  2 — 3  buccal  and  2  lingual,  of  which  the  latter  are  a 
little  higher;  the  anterior  tubercles  are  somewhat  larger  than  the  posterior.  The  buccal  surface 
is  more  markedly  convex  than  the  lingual.  The  first  molar  tooth  almost  always  presents  five 
tubercles,  the  second  usually  four,  often  five.  The  third  (wisdom  tooth)  varies  very  much,  but  in 
general  is  not  so  rudimentary  as  in  the  upper  jaw;  it  has  usually  5  or  4  tubercles.  The  inferior  molar 
teeth  possess  two  roots,  an  anterior  broader  and  a  posterior ;  both  are  flattened  from  before  back¬ 
ward  and  usually  present  longitudinal  grooves  on  the  broad  anterior  and  posterior  surfaces.  The 
anterior  root  is  usually  directed  vertically,  the  posterior  obliquely  backward;  either  of  these  may 
be  bifurcated.  The  roots  of  the  wisdom  teeth  are  very  different,  frequently  fused.  The  pulp 
cavity  (see  Fig.  577)  resembles  in  shape  that  of  the  crown.  The  anterior  root  usually  has  two 
canals,  a  buccal  and  a  lingual,  the  posterior  usually  only  one  (sometimes  also  two)  (see  also 
p.  505).  The  wisdom  tooth  presents  three  or  two  root  canals  or  even  only  one.  The  first  molar 
tooth  is  usually  the  largest,  the  third  the  smallest. 
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575.  Transverse  sec¬ 
tion  through  the  roots 
of  two  lower  incisor 
teeth  and  their  sur¬ 
roundings. 

Magnification:  5:1. 
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576.  Sagittal  section 
through  an  upper 
incisor  tooth. 


574.  Sagittal  section  of  an 
upper  incisor  tooth  and 
its  surroundings. 

Magnification :  5:1. 

(In  Figs.  574  and  575  the  drawings  of  the  teeth 
have  been  made  from  air-containing  ground 

sections.) 
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577.  Sagittal  section 
through  a  lower  molar 
tooth. 
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Teeth. 


Permanent  teeth  of  the  lower  jaw  in  situ,  viewed  from  above. 

(The  rami  mandibulae  have  been  sawed  away.) 

The  milk  teeth  (dentes  decidui)  (see  Fig.  573)  are  situated  in  the  upper  and  lower  jaw, 
five  on  each  side  as  follows:  2  incisor  teeth,  1  canine  tooth  and  2  molar  teeth.  ^ 

With  the  exception  of  the  first  molar  teeth,  in  the  main  they  resemble  in  form  the  corres¬ 
ponding  permanent  teeth,  but  are,  however,  in  general  smaller  and  more  delicate.  The  crowns 
of  the  incisor  and  canine  teeth  are  relatively  broader  and  shorter,  their  roots  are  fairly  long  and 
very  delicate.  The  milk  teeth  stand  more  perpendiculary  in  the  jaws.  Especially  characteristic  is 
the  markedly  developed  ridge-like  enamel  border  with  which  the  crown  is  marked  off  from  the  root. 

The  incisor  milk  teeth  are  in  their  crowns  very  similar  to  the  permanent.  The  root 
of  the  upper  medial  one  is  somewhat  flattened  from  before  backward,  that  of  the  others  is  round. 
The  “root  characteristic“  (see  p.  500)  is  distinctly  marked  on  the  upper  teeth,  but  on  the  lower 
it  is  inconstant. 

The  canine  milk  teeth  resemble  the  permanent  very  closely;  the  roots  are  round  and 
directed  toward  the  first  molar  tooth. 

The  molar  milk  teeth.  The  first  upper  molar  tooth  occurs  in  two  forms.  Either  it 
resembles  in  its  crown,  especially  in  its  chewing-surface,  the  first  permanent  premolar  very  closely, 
in  which  case  the  chewing-surface  is  triangular  and  divided  by  a  sagittal  groove  into  a  buccal 
and  a  lingual  tubercle;  or  the  chewing-surface  is  broader  from  before  backward,  the  buccal 
tubercle  runs  out  more  into  a  cutting  edge,  and  behind  the  lingual  tubercle  a  second  smaller  one 
appears.  The  buccam  surface  regularly  presents  a  blunt  nodular  projection  in  front  just  over  the 
neck  of  the  tooth.  The  upper  second  molar  milk  tooth  resembles  throughout  the  first  permanent 
upper  molar  tooth.  Both  upper  molar  milk  teeth  possess  three  roots,  which  in  position  and  form 
are  in  general  like  those  of  the  permanent  teeth;  but  at  their  tips  they  diverge  widely  from  one 
another.  The  first  lower  molar  tooth  has  a  quadrangular  chewing-surface,  which  is  drawn  out 
lengthwise  from  before  backward.  It  presents  four  or  five  tubercles,  two  lingual,  sharp,  and  two 
or  three  buccal,  lower,  separated  from  the  former  by  a  sagittal  furrow.  The  first  lower  tooth 
bears  on  its  buccal  surface  a  piojection  analogous  to  that  seen  in  the  first  upper  tooth.  The 
second  lower  molar  milk  tooth  resembles  throughout  the  first  permanent  lower  molar  tooth. 
Each  of  the  two  lower  molar  milk  teeth  has  two  broad  roots,  which  diverge  markedly  from  one 
another,  and  only  at  their  tips  are  bent  somewhat  toward  one  another;  otherwise,  however,  they 
resemble  those  of  the  permanent  teeth. 
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579.  Permanent  teeth  of  the  upper  jaw  in  situ 

with  the  mucous  membrane  of  the  palate,  viewed  from  below. 

General  statements  regarding  the  teeth  (see  Figs.  572  and  574—577).  Each  tooth 
consists  of  dentine  (substantia  eburnea),  enamel  (substantia  adamantina)  and  cement  (sub¬ 
stantia  ossea).  The  dentine  forms  the  main  mass  and  gives  the  tooth  its  form,  the  enamel  covers 
the  free  part  of  the  tooth  superficially,  the  cement  the  parts  hidden  in  the  bone  and  gum. 
According  to  form  are  distinguished  the  crown  of  the  tooth  (corona  dentis),  the  neck  of  the  tooth 
(collum  dentis),  and  the  root  of  the  tooth  (radix  dentis).  The  crown  of  the  tooth  is  the  thickest 
part  projecting  free  into  the  mouth  cavity.  The  root  of  the  tooth,  often  multiple,  is  the  longest 
portion,  is  situated  for  the  most  part  in  the  correspondingly  shaped  alveolus  of  the  jaw  and  is 
there  held  firmly  in  place  by  the  fibres  of  the  root  membrane  (periosteum  alveolare)  which  for  the 
most  part  run  transversely;  a  narrow  region  of  the  root,  however,  projects  beyond  the  free  margin 
of  the  bone,  is  covered  only  by  the  gum  and  constricted  more  markedly  in  teeth  with  several  roots 
than  in  teeth  with  one  root;  it  is  called  the  neck  of  the  tooth.  Within  the  dentine  lies  a  cavity 
which  resembles  the  external  form  of  the  tooth;  the  larger  portion  of  the  cavity  situated  in  the 
crown  and  in  the  neck  is  called  the  pulp  cavity  (cavum  dentis);  this  narrows  down  to  a  slender 
root  canal  (canalis  radicis  dentis)  which  runs  in  every  root  and  opens  at  the  tip  of  the  root  (apex 
radicis  dentis)  by  means  of  a  fine  opening  (foramen  apicis  dentis).  The  course,  form  and  number 
of  the  root  canals  especially  of  the  premolar,  and  of  the  anterior  roots  of  the  two  first  lower 
molares  are  not  constant  or  regular.  The  canals  of  the  same  root  are  often  at  different  levels 
connected  with  each  other  by  fine  or  coarse  anastomoses.  Near  the  tip  of  the  root,  the  canals 
may  be  branched  into  two  or  more  canaliculi  which  open  apart  at  the  tip.  The  whole  tooth  cavity 
is  completely  filled  by  the  tooth  pulp  (pulpa  dentis),  rich  in  blood  vessels  and  nerves. 
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580.  The  permanent  teeth,  viewed  from  the  right. 

(The  external  layer  of  hone  has  been  partly  removed  and  the  sinus  maxillaris  has  been  opened.) 

On  the  crown  of  the  tooth  (see  Fig.  578)  five  surfaces  can  be  distinguished.  The  external 
surface  of  the  incisor  and  canine  teeth  is  covered  by  the  lips  (facies  labialis),  of  the  premolar 
and  molar  teeth  by  the  cheeks  (facies  buccalis).  The  inner  surface  belonging  to  the  concave  side 
of  the  tooth-arch  is  the  facies  lingualis.  The  two  surfaces,  by  which  the  tooth  touches  its  neigh¬ 
bors  are  called  the  facies  contactus  and  on  the  incisor  and  canine  teeth  are  distinguished,  as  the 
facies  medialis  and  facies  lateralis,  on  the  premolar  and  molar  teeth  as  the  facies  anterior  and 
facies  posterior.  The  fifth  surface  (facies  masticatoria )  when  the  jaws  are  closed  is  in  contact  with 
the  corresponding  surface  of  the  other  row  of  teeth;  on  the  incisor  teeth  it  is  reduced  to  a  cutting 
edge,  but  on  the  other  teeth  it  has  one  or  several  tubercles  (tubercula  [ cor onae]  dentis). 

The  lower  row  of  teeth  or  tooth-arch  (arcus  dentalis  inferior)  (see  Fig.  578)  resembles 
a  parabola  in  its  curvature,  the  upper  row  (arcus  dentalis  superior)  (see  Fig..  579)  forms  half 
an  ellipse.  Since  the  two  rows  of  teeth  differ  from  one  another  and  since,  besides,  the  teeth  in 
the  two  jaws  present  differences  in  form  and  size,  the  teeth  of  the  same  name  in  the  upper  and 
lower  jaws  do  not  come  into  contact  with  one  another  in  their  corresponding  portions.  The 
articulation  of  the  rows  of  teeth  occurs  rather  as  follows:  The  upper  teeth  which  in  toto  are 
directed  with  their  long  axes  somewhat  obliquely  outward  and  downward,  project  lateralward 
somewhat  over  the  lower  teeth,  the  long  axes  of  which  run  more  inward  and  upward.  As  a  result 
of  this  the  upper  anterior  teeth  cover  somewhat  the  free  ends  of  the  lower  teeth  from  in  front 
(the  upper  teeth  bite  over  the  lower)  (see  also  Fig.  567),  while  the  buccal  tubercles  of  the  other 
upper  teeth  lie  somewhat  lateralward  as  regards  the  same  tubercles  of  the  lower  teeth,  and  the 
lingual  tubercles  of  the  upper  teeth  lie  in  the  grooves  between  the  buccal  and  lingual  tubercles 
of  the  lower  teeth.  The  rows  of  teeth  are  also  displaced  from  before  backward  as  regards  one 
another.  Especially  since  the  upper  incisor  teeth  are  considerably  broader  than  the  lower,  the 
upper  canine  tooth  lies  between  the  lower  canine  and  the  lower  first  premolar,  touching  both; 
similarly  the  upper  premolar  and  molar  teeth  are  displaced  backward;  the  upper  wisdom  tooth, 
smaller  than  the  lower,  is  the  only  one  that  does  not  project  over  behind  the  lower. 
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581.  Tongue,  viewed  from  above. 

(The  palatine  arches  and  the  palatine  tonsils  have  been  cut  through  transversely.) 

The  tongue  (lingua)  is  a  flat,  oblong  body  consisting  mainly  of  muscles  and  is  fastened 
below  to  the  floor  of  the  mouth.  It  ends  in  front  in  a  flat  rounded  tip  (apex  linguae).  Follow¬ 
ing  upon  this  without  being  sharply  differentiated  from  it  is  the  body  of  the  tongue,  corpus 
linguae.  This  in  turn  is  bounded  behind  by  the  sulcus  terminalis,  the  right  and  left  limbs  of 
which  run  obliquely  backward  toward  the  median  plane  and  meet  in  the  foramen  caecum  linguae 
[Morgagnii] ;  the  latter  is  represented  usually  by  a  small  depression  and  in  an  early  embryonal 
period  is  the  opening  of  the  ductus  thyreogiossus  (see  p.  592),  the  terminal  portion  of  which 
may  still  be  met  with  in  variable  length  in  the  adult  as  the  ductus  lingualis  (see  Fig.  567).  The 
region  behind  the  sulcus  terminalis  is  called  the  radix  linguae  (root  of  the  tongue).  The  upper 
surface  of  the  tongue  (dorsum  linguae)  (see  also  Figs.  567  and  568)  is  curved  in  a  sagittal  and 
frontal  direction  so  as  to  be  convex  upward  and  presents  in  the  median  plane  especially  in  front 
a  shallow  groove,  the  sulcus  medianus  linguae.  At  the  root  of  the  tongue  it  goes  directly  over 
into  the  medial  surface  of  the  palatine  arches  and  the  tonsils  (see  also  Fig.  596).  The  body  of 
the  tongue  is  bounded  lateralward  by  the  blunt  margo  lateralis  [linguae].  The  inferior  surface 
(facies  inferior  [linguae])  lies  free  only  along  its  lateral  margins  and  below  the  anterior  portion 
of  the  tongue  (see  also  Figs.  567,  568  and  589). 
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582.  Musculature  of  the  tongue,  viewed  from  the  right. 

(The  right  half  of  the  lower  jaw,  the  m.  mylohyoideus  and  the  salivary  glands  have  been 

removed.) 

Muscles  of  the  tongue  (musculi  linguae): 

M.  styloglossus  (see  also  Figs.  583,  585,  590  and  606).  Form:  long,  narrow  and  flat. 
Position:  medianward  from  and  above  the  m.  stylohyoideus,  between  the  a.  carotis  externa 
and  interna,  medianward  from  the  mandibula  and  m.  pterygoideus  internus,  covered  by  the 
glandula  parotis.  Origin:  processus  styloideus  and  ligamentum  stylohyoideum.  Insertion: 
it  runs  obliquely  downward,  forward  and  medianward  to  the  lateral  surface  of  the  m.  hyoglossus. 
It  there  divides  into  two  bundles;  the  larger,  lateral,  upper  bundle  goes  on  the  lateral  surface 
of  the  m.  hyoglossus  and  m.  longitudinalis  inferior  beneath  the  lateral  margin  of  the  tongue 
toward  the  tip  of  the  tongue;  the  smaller,  medial,  inferior  bundle  perforates  the  m.  hyoglossus  and 
turns  medianward  in  the  posterior  part  of  the  tongue.  Action:  it  draws  the  tongue,  especially 
the  radix  linguae,  upward  and  backward.  Innervation:  n.  hypoglossus. 

M.  hyoglossus  (see  also  Fig.  583).  Form:  flat,  quadrangular.  Position:  medianward 
from  and  above  the  glandula  submaxillaris  and  m.  mylohyoideus,  medianward  from  the  mandi¬ 
bula.  Origin:  upper  margin  of  the  corpus  and  cornu  majus  ossis  hyoidei.  Insertion:  it 
extends  upward  and  somewhat  forward  and  plunges  between  the  bundles  of  the  m.  styloglossus; 
the  fibres  then  bend  around  forward  between  the  lateral  bundle  of  the  m.  styloglossus  and  the 
m.  longitudinalis  inferior  and  run  longitudinally  in  the  tongue  toward  the  apex.  Action:  it 
draws  the  tongue  backward  and  downward.  Innervation:  n.  hypoglossus. 
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583.  Deep  musculature  of  the  tongue, 

viewed  from  the  right. 

(As  in  Fig.  582;  in  addition  the  mm.  geniohyoideus  and  hyoglossus  have  been  removed  and  the 

tongue  has  been  drawn  upwTard  and  to  the  left.) 

M.  genioglossus  (0.  T.  geniohyoglossus)  (see  also  Figs.  582,  584,  585  and  590).  Form: 
approximately  quadrangular,  thick,  placed  sagittally.  Position:  in  the  depth  of  the  tongue, 
just  above  the  m.  geniohyoideus,  close  to  and  parallel  to  the  median  plane,  separated  from  the 
muscle  of  the  other  side  only  by  loose  connective  tissue  and  by  the  septum  linguae  (see  p.  511); 
lateralward  partly  covered  directly  by  the  mm.  longitudinalis  inferior,  hyoglossus,  styloglossus 
and  the  glandula  sublingualis.  Origin:  by  a  small  triangular  tendon  from  the  spina  mentalis 
mandibulae,  just  above  the  m.  geniohyoideus.  Insertion:  the  fibres  diverge  backward  and 
upward.  The  lowermost  fibres  go  backward  parallel  to  the  m.  geniohyoideus  and  are  attached 
partly  to  the  corpus  ossis  hyoidei,  partly  to  the  epiglottis;  the  other  fibres  radiate  fan-like  toward 
the  dorsum  linguae  in  the  whole  length  of  the  tongue  and  accordingly  decussate  in  layers  with 
the  fibres  of  the  m.  transversus  linguae.  Action:  it  draws  the  tongue  forward  and  downward. 
Innervation:  n.  hypoglossus. 

M.  longitudinalis  inferior  (0.  T.  inferior  lingual)  (see  also  Figs.  582,  585  and  590). 
F  orm:  long  and  narrow.  Position:  in  the  depth  of  the  tongue,  in  front  between  the  mm. 
genioglossus  and  styloglossus,  behind  between  the  mm.  genioglossus  and  hyoglossus.  Origin: 
in  the  mucous  membrane  of  the  root  of  the  tongue.  Insertion:  the  fibres  pass  downward  in 
the  form  of  a  curve  and  collect  on  the  medial  surface  of  the  m.  hyoglossus  in  the  form  of  a  well 
isolated  muscle-belly.  Fibres  which  arise  from  the  cornu  minus  oss.  hyoidei  (m.  chrondoglossus) 
partly  lie  upon  this  muscle-belly  below,  partly  extend  upward  and  forward  between  the  bundles 
of  the  m.  genioglossus  and  join  the  m.  longitudinalis  superior.  The  main  mass  of  the  m.  longi¬ 
tudinalis  inferior  runs  straight  forward  and  ends  in  the  mucous  membrane  of  the  facies  inferior 
linguae;  only  a  small  part  bends  upward  to  the  mucous  membrane  of  the  dorsum  of  the  tongue. 
Action:  it  shortens  the  tongue  in  the  longitudinal  direction.  Innervation:  n.  hypoglossus. 

M.  longitudinalis  superior  (0.  T.  superior  lingual)  (see  Figs.  584—586),  just  beneath 
the  mucous  membrane  of  the  whole  dorsum  of  the  tongue,  strengthened  behind  by  a  part  of 
the  fibres  of  the  m.  chondroglossus.  The  fibres  run  in  the  longitudinal  direction,  are  stretched 
out  in  bundles  in  short  arches,  concave  above,  between  points  of  the  mucous  membrane,  the 
different  bundles  decussating  with  one  another.  Action:  it  bulges  the  tongue  upward  in  the 
longitudinal  direction.  Innervation:  n.  hypoglossus. 
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584.  Sagittal  section  through  the  tongue 

of  a  new-born  babe,  near  the  median  plane.  Magnification:  circa  3:1. 
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585.  Frontal  section  through  the  body  of  the  tongue 

of  a  new-born  babe.  Magnification:  circa  3:1. 
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586.  Frontal  section  through  the  apex  of  the  tongue 


of  a  new-born  babe.  Magnification:  circa  3:1. 


(Figs.  584 — 586  after  preparations  of  Fr.  Hesse.) 
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587.  Papillae  filiformes,  588.  Papillae  vallatae, 

viewed  from  the  surface.  viewed  from  the  surface. 

Magnification :  7:1. 

M.  trails  versus  linguae  (see  Figs.  584—586),  in  the  whole  extent  of  the  tongue.  It 
consists  of  layers  placed  perpendicularly  to  the  surface  alternating  with  the  lamellae  of  the 
m.  genioglossus;  in  these  layers  the  fibers  run  in  a  frontal  direction  and  in  a  fan-like  distribu¬ 
tion  to  the  mucous  membrane  of  the  dorsum  and  lateral  margin  of  the  tongue;  some  of  the 
fibres  of  the  muscle  arise  from  the  septum  linguae,  others  perforate  it.  Action:  it  bulges  the 
tongue  upward  in  the  transverse  direction.  Innervation:  n.  hypoglossus. 

M.  vertical  is  linguae  (see  Figs.  585  and  586)  is  formed  of  bundles  of  fibres,  which 
pass  directly  from  the  superior  to  the  inferior  mucous  membrane  of  the  tongue  especially  in 
the  neighborhood  of  its  lateral  margin.  Innervation:  n.  hypoglossus. 

Septum  linguae  (see  Figs.  567,  585  and  586)  is  a  small,  narrow  leaf  of  connective 
tissue  which  runs  from  before  backward  in  the  median  plane  and  is  surrounded  on  all  sides  by 
muscles;  it  is  curved  in  a  zigzag  fashion  to  the  right  and  to  the  left  and  multiply  perforated. 

The  tunica  mucosa  linguae  ( mucous  membrane)  (see  Fig.  581)  is  covered  on  the  dorsum 
of  the  tongue  by  small  elevations,  the  papillae  linguales  (papillae  of  the  tongue).  These  are: 

1.  Papillae  filiformes,  narrow  wedge-shaped  elevations,  with  brush-like  epithelial  append¬ 
ages  of  whitish  color,  present  on  the  whole  of  the  dorsum  of  the  tongue,  on  its  lateral  margins, 
and  at  its  tip.  They  are  most  dense  in  the  middle  part  of  the  dorsum  a  little  in  front  of  the  papillae 
vallatae  and  lie  on  the  dorsum,  as  a  rule,  in  rows  from  the  median  plane  forward  and  lateralward. 

2.  Papillae  fungiformes,  flask-like  projections,  of  reddish  color,  larger  than  the  preceding, 
scattered  between  them,  especially  in  the  anterior  half  of  the  tongue;  frequently  accumulated  at 
the  point  of  the  tongue.  On  the  lateral  margins  of  he  tongue  especially  they  are  often  markedly 
flattened  and  are  then  called  papillae  lenticular  es.  Papillae  conicae  is  the  name  of  papillae  fungi¬ 
formes  which,  owing  to  their  more  pointed  shape,  resemble  the  papillae  filiformes. 

3.  Papillae  vallatae  (0.  T.  circumvallate  papillae),  the  largest  of  all,  6—16,  most  often  9, 
are  situated  almost  parallel  to  and  in  front  of  the  sulcus  terminalis  in  the  form  of  a  V  or  A,  the 
most  posterior  is  situated  a  little  in  front  of  the  foramen  caecum.  They  are  short,  cylindrical  ele¬ 
vations,  which  are  surrounded  by  a  circular  groove  and  a  ridge  of  mucous  membrane  and  pro¬ 
ject  slightly  above  their  surroundings. 

4.  Papillae  foliatae,  on  each  side  on  the  margo  lateralis  linguae,  a  little  in  front  of  the 
beginning  of  the  arcus  glossopalatinus,  are  very  variable  and  consist  of  from  4—8  nearly  vertically 
placed  folds  separated  by  grooves  and  projecting  but  little  above  the  surroundings. 

Folliculi  linguales  are  accumulations  of  lympathic  tissue  (with  nodules)  on  the  root  of  the 
tongue  which  produce  variably  large  lens-shaped  elevations  in  the  mucous  membrane.  They  may 
be  partly  fused  with  one  another,  extend  backward  as  far  as  the  epiglottis,  laterally  as  far  as  the 
palate  tonsils  and  are  collectively  termed  tonsilla  lingualis.  Their  average  number  is  66.  Each 
one  has  a  small,  crater-shaped  depression  (see  also  Fig.  605). 

Spalte holz,  Atlas.  6tli  ed. 
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589.  Inferior  surface  of  the  tongue  and  its 

surroundings,  the  tip  of  the  tongue  being  elevated. 

Mucous  membrane  of  the  tongue  (continued).  Passing  out  from  the  root  of  the 
tongue  (see  Fig.  581)  in  the  median  plane  is  a  large  fold  of  mucous  membrane,  plica  gl ossa - 
epiglottica  mediana  (median  glosso-epiglottidean  fold),  and  lateral  ward  from  it  on  each  si 
a  smaller,  plica  glossoepiglottica  lateralis;  these  folds  extend  to  the  anterior  surface  of  the 
epiglottis.  Between  them  on  each  side  lies  a  fossa-like  depression,  vallecula  epiglottica. 

The  mucous  membrane  of  the  facies  inferior  linguae  is  smooth  and  presents  only  two 
symmetrical  low,  narrow  folds,  plicae  fimbnatae,  which  converge  in  front;  the  free  margin  ol  eacn 
fold  is  for  some  distance  finely  jagged.  These  folds  are  more  distinct  m  the  new-born  and  m 
children  than  in  the  adult.  In  the  median  plane  extending  from  the  inferior  surface  of  the  tongue 
to  the  gums  is  a  fold  of  mucous  membrane,  the  frenulum  linguae.  Close  to  it  on  each  side  lies  a 
small  round  nodule,  caruncula  sublingualis,  which  contains  the  opening  of  the  ductus  submaxiiians 
and  sometimes  also  that  of  the  ductus  sublingualis  major.  On  the  region  between  the  frenulum 
linguae  and  the  arcus  glossopalatinus  the  mucous  membrane  goes  over  in  a  fiat  curve  upon  e 
gums;  at  the  point  where  it  covers  the  glandula  sublingualis  it  is  elevated  to  form  a  long  noau  ar 
ridge,  the  plica  sublingualis  (sublingual  fold),  which  runs  from  the  caruncula  sublingualis  on  bac  - 
ward  and  lateralward;  upon  this  ridge  open  the  ductus  sublinguales  minores  in  small  wart-liKe 


The  glandulae  linguales  posteriores  (see  Fig.  584)  lie  in  large  numbers  just  beneath  the 
mucous  membrane  of  the  posterior  half  of  the  tongue  lateralward  as  far  as  the  palate  tonsils. 

The  glandula  lingualis  anterior  [Blandini,  Nuhni]  (0.  T.  gland  of  Nuhn)  (see  bigs,  oob 
and  590)  is  an  oblong  body  on  each  side  lying  lateralward  from  the  anterior  extremity  ot  the 
m.  genioglossus  close  behind  the  tip  of  the  tongue;  it  is  covered  on  its  inferior  surface  by  some 
fibres  of  the  mm.  styloglossus  and  longitudinalis  inferior.  It  becomes  thinner  in  front  and  com¬ 
bines  with  the  one  on  the  other  side  in  a  pointed  curve.  Its  ducts  (5—7)  open  on  small  pro¬ 
tuberances  of  the  mucous  membrane  medially  of  the  plica  fimbriata,  sometimes  in  two  rows. 
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590.  Inferior  surface  of  the  tongue, 

after  removal  of  the  mucous  membrane,  the  tip  of  the  tongue  being  elevated. 

(On  the  right  the  blood  vessels  and  nerves  have  been  removed,  as  have  also  the  superficial  fibres  of 
the  mm.  styloglossus  and  longitudinalis  inferior  as  far  as  they  cover  theglandula  lingualis  anterior.) 
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591.  Salivary  glands  of  the  right  side, 

after  removal  of  the  right  half  of  the  lower  jaw,  viewed  from  the  right. 

(The  glandula  parotis  has  been  in  large  part  removed.) 
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592.  Right  submaxillary  gland  and  its 

neighborhood,  viewed  from  the  right  and  below. 

(The  platysma  has  been  removed.) 

The  glandula  sublingualis  (sublingual  gland)  (see  Figs.  568,  590  and  591)  is  ^lonS> 
narrow,  longer  from  before  backward  than  from  above  downward.  It  lies  direct  y  P  ^ 

mvlohvoideus  between  the  mm.  geniohyoideus,  gemoglossus  and  hyoglossus  on  one  haM 
the  medial  surface  of  the  corpus  mandibnlae  on  the  other  and  lies  m  the  fovea Äfe  fause 
the  latter;  above  it  is  directly  covered  by  the  mucous  membrane  of _  the >  mouth 
the  plica  sublingualis  to  project  (see  Fig.  589).  Behind  it  is  adjacent  to  the  glandu  a 
It  is  of  very  varying  structure.  The  main  mass  of  its  lobes  opens  with  numerous  (5  .  ' 

narrow  and  short  ducts,  ductus  sublinguales  minores,  upon  the  plica  sublingualis, . an 
group  of  lobes  sometimes  sends  out  a  larger  duct,  the  ductus  sublingualis  major  which  runs  tor- 
ward  and  upward  on  the  medial  surface  of  the  gland  beneath  the  ductus  submaxillaris  an 
goes  into  the  latter  or  more  seldom  opens  close  to  it  upon  the  caruncula  sublingualis. 
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593.  Right  parotid  gland,  viewed  from  the  right. 

(The  platysma  and  the  nerves  have  been  completely  removed;  the  vessels  have  been  partially  removed.) 

The  glandula  submaxillaris  (submaxillary  gland)  (see  also  Figs.  591  and  592)  has  the 
shape  of  a  flattened  egg.  It  lies  in  the  fossa  which  is  bounded  above  and  lateralward  by  the  fovea 
submaxillaris  of  the  mandibula,  elsewhere  by  the  mm.  digastricus  and  stylohyoideus.  Above  and 
medially  it  is  in  contact  with  the  inferior  surface  of  the  m.  mylohyoideus  and  sends  (near  the  ductus 
submaxillaris)  around  its  posterior  margin  to  its  upper  surface  a  process  of  variable  size  which 
reaches  the  glandula  sublingualis  or  even  may  accompany  it  a  certain  distance  of  variable  length, 
and  comes  in  contact  medianward  with  the  m.  hyoglossus.  Behind  it  often  reaches  as  far  as  the 
glandula  parotis  and  touches  the  m.  pterygoideus  internus.  Its  free  surface  is  crossed  by  the 
v.  facialis  anterior  and  covered  by  the  platysma.  The  excretory  duct,  ductus  submaxillaris  [ Whar - 
tonij  (see  Figs.  568,  590  and  591),  emerges  at  the  posterior  margin  of  the  m.  mylohyoideus  from 
the  inner  surfcae  of  the  gland,  runs  forward  and  upward  on  the  medial  surface  of  the  glandula  sub¬ 
lingualis  and  opens  into  the  caruncula  sublingualis. 

The  glandula  parotis  (parotid  gland)  (see  also  Fig.  592)  is  approximately  triangular 
on  its  lateral  slightly  convex  surface.  With  its  medial,  narrowed  portion,  processus  retromandi- 
bularis  (see  Fig.  591),  it  fills  up  the  fossa  which  is  bounded  in  front  by  the  posterior  margin  of 
the  ramus  mandibulae  and  the  m.  pterygoideus  internus,  behind  by  the  pars  tympanica  oss.  tem¬ 
poralis,  by  the  cartilago  meatus  acustici  as  well  as  by  the  anterior  margin  of  the  proc.  mastoideus 
and  of  the  m.  sternocleidomastoideus;  in  the  depth  it  comes  into  contact  with  the  proc.  stvloideus, 
the  mm.  stylohyoideus  and  styloglossus,  the  a.  carotis  interna  and  the  v.  jugularis  interna.  Lateral- 
ward  it  passes  forward  upon  the  ramus  mandibulae  and  m.  masseter  and  reaches  almost  as  far  as 
the  arcus  zygomaticus.  Below  it  tapers  out  and  terminates  close  beneath  the  angulus  mandibulae 
and  often  touches  the  glandula  submaxillaris.  Inside  the  gland  run  for  some  distance  the 
a.  carotis  externa  and  several  of  its  branches,  the  v.  facialis  posterior  as  well  as  the  n.  facialis  and 
its  peripheral  branches.  The  duct,  ductus  parotideus  [Stenonis] ,  goes  off  from  the  upper  portion 
of  the  anterior  margin,  runs  approximately  horizontally  forward  upon  the  lateral  surface  of  the 
m.  masseter,  then  bends  medianward,  perforates  the  m.  buccinator  obliquely  and  opens  in  the 
vestibulum  oris  opposite  the  second  (or  first)  upper  molar  tooth  (see  Fig.  595);  upon  the  m. 
masseter  there  often  lies  on  the  duct  a  glandula  parotis  accessoria  which  is  of  variable  size. 
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594.  The  mouth  cavity,  viewed  from  in  front,  after  deep  incisions 
in  the  cheeks  (starting  from  the  angles  of  the  mouth)  forced  wide  open. 

The  roof  of  the  mouth  cavity  is  formed  by  the  palate  (palatum)  (see  also  Figs.  567,  568, 
579,  595  and  596),  which  is  curved  so  as  to  be  more  concave  from  the  right  to  the  left  than  from 
before  backward.  The  substratum  of  the  palate  is  bony  in  front  (palatum  durum)  and  consists 
there  of  the  processus  alveolares  and  palatini  of  the  upper-jaw-bones  and  the  partes  horizontales 
of  the  palate  bones  (see  also  Figs.  61  and  62) ;  in  the  posterior  part  it  is  muscular  (palatum  molle). 
The  mucous  membrane,  very  firmly  attached  to  the  substratum  especially  in  the  hard  palate,  is 
in  general  smooth  and  goes  directly  over  forward  and  lateralward  into  the  gums,  behind  into  the 
uvula  and  the  palatal  arches. 
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595.  The  palate,  after  removal  of  the  mucosa,  viewed  from  below. 

(On  the  left  side  the  palatal  glands  have  also  been  removed;  the  cheeks  have  been  drawn  away 

from  the  teeth.) 

The  mucous  membrane  of  the  palate  (see  Fig.  579)  presents  in  the  median  plane  a 
narrow,  whitish  streack,  the  raphe  palati,  which  in  front  is  often  ridge-like  in  shape,  but  behind 
has  usually  the  form  of  a  groove.  Running  out  from  it  just  behind  the  incisor  teeth  on  each 
side  can  be  seen  one  or  several  low  ridges,  plicae  palatinae  transversae,  straight  or  curved 
lateralward.  In  front  of  them  in  the  median  plane  is  a  small  projection,  the  papilla  incisiva,  which 
extends  partly  between  the  two  medial  incisor  teeth.  At  the  junction  of  the  hard  and  soft  palate 
there  is  very  frequently  visible  on  each  side  of  the  raphe  a  small  depression,  foveola  palatina,  into 
which  merge  the  openings  of  the  excretory  ducts  of  several  glands.  The  mucous  membrane  is 
thinnest  in  the  region  of  the  raphe,  especially  on  the  hard  palate.  Lateral  ward  a  thick  layer  of 
palatal  glands,  glandulae  palatinae  (see  also  Fig.  568),  fills  up  on  each  side  the  deep  groove  between 
the  hard  palate  and  the  processus  alveolaris  maxillae.  This  layer  of  glands  becomes  narrower 
medianward  and  in  front,  is  especially  thick  in  the  anterior  part  of  the  soft  palate  and  decreases 
in  thickness  again  also  farther  back;  the  glands  are  here  partly  imbedded  in  the  muscles.  Larger 
glands  are  to  be  found  also  on  the  anterior,  smaller  glands  on  the  posterior  surface  of  the  uvula 
(see  Fig.  567). 
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596.  Right  half  of  the  pharynx  and  its  neighbor¬ 
hood,  viewed  from  the  left. 

(The  head  has  been  halved  in  the  median  plane;  the  tongue  has  been  drawn  downward.) 

The  soft  palate  (palatum  molle )  (see  also  Figs.  567,  594  and  600)  is  a  thick  transversely 
placed  membrane,  which  contains  within  it  the  expansion  of  several  muscles  (see  p.  524).  The 
anterior  portion  connected  with  the  hard  palate  is  placed  nearly  horizontally;  the  posterior  portion, 
velum  palatinum  (palatal  sail),  is  directed  obliquely  backward  and  downward,  terminating,  (see 
also  Fig.  579)  behind  and  lateralward  on  each  side  in  a  free  margin,  the  arcus  pharyngopalatinus ; 
in  the  middle  it  is  drawn  out  to  form  the  small,  conical,  very  variable,  uvula  [palatina] .  The 
mucous  membrane  which  covers  the  inferior  surface  of  the  soft  palate  is  directly  continued  at 
its  free  margin  upon  the  upper  surface  into  the  mucous  membrane  of  the  pharynx  and  of  the  nasal 
cavity.  The  arcus  pharyngopalatinus  (posterior  palatal  arch)  (see  also  Fig.  600)  is  thicker  above, 
thinner  below  where  it  has  almost  a  sharp  edge;  from  the  lateral  margin  of  the  uvula  it  bends 
so  as  to  be  markedly  concave  downward  and  a  little  backward  and  becomes  lost  in  the  lateral  wall 
of  the  pars  laryngea  pharyngis.  Arising  from  the  lower  surface  of  the  velum  palatinum  on  each 
side  a  little  in  front  of  the  base  of  the  uvula  (see  also  Figs.  579  and  594)  is  a  fold  of  mucous 
membrane,  the  arcus  glossopalatinus  (anterior  palatal  arch),  which,  curved  so  as  to  be  slightly 
concave,  extends  downward  and  lateralward  and  unites  behind  the  papillae  foliatae  with  the 
lateral  margin  of  the  tongue  (see  also  Fig.  581).  From  the  posterior  surface  of  this  anterior 
palatal  arch  a  thin,  very  variable  triangular  fold  of  mucous  membrane,  the  plica  triangularis, 
passes  dorsalward;  it  is  narrow  at  its  beginning  above  but  is  broad  at  its  attachment  to  the 
lateral  margin  of  the  tongue.  Lateralward  from  and  dorsal  to  it,  reaching  behind  as  far  as  the 
arcus  pharyngopalatinus,  lies,  in  the  embryo,  a  deep  fossa,  the  sinus  tonsillaris,  from  the  bottom 
of  which  the  tonsilla  palatina  develops. 
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597  and  598.  Right  palatine  tonsils, 

unequally  developed,  viewed  from  the  left  (see  Fig.  596). 


599.  Right  palatine  tonsil,  cut  through  horizontally. 

Magnification :  2:1. 

The  tonsilla  palatina  (palatine  tonsil)  (see  also  Figs.  594—596)  is  a  very  variable  oblong 
body  usually  shaped  like  a  flattened  egg,  of  the  size  of  an  almond  or  somewhat  larger,  which  lies 
on  each  side  between  the  two  palatal  arches ;  it  is  bounded  lateralward  by  the  m.  buccopharyngeus 
and  looks,  with  its  medial  nodular  surface,  more  or  less  deeply  free  into  the  mouth  cavity.  From 
this  surface  10—20  smaller  or  larger  oblong  openings  lead  into  single  or  forked  slits,  the  fossulae 
tonsillar  es,  which  penetrate  very  deep  into  the  tonsils  and  are  surrounded  by  a  thick  layer  of 
lympathic  tissue  containing  nodules.  The  tonsil  is  very  frequently  confined  only  to  the  embryonal 
sinus  tonsillaris  (see  p.  518);  but  in  other  cases  the  tonsil-tissue  penetrates  the  plica  triangularis 
also,  so  that  the  latter  may  vanish  more  or  less  entirely.  Folliculi  linguales  may  extend  as  far  as 
the  free  margin  of  the  plica  triangularis  or  its  remainder  (see  Figs.  596  and  598).  In  front  of 
the  superior  pole  of  the  tonsil  runs  always  laterally  from  the  plica  triangularis  as  a  remainder 
of  the  embryonal  sinus  tonsillaris  a  slit-shaped  groove,  fossa  supratonsillaris  (see  Figs.  596—598), 
to  a  variable  distance  upward  and  forward. 

The  space  enclosed  by  the  soft  palate,  the  palatal  arches  and  the  root  of  the  tongue  is 
called  the  isthmus  faucium  (see  Fig.  594). 
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Torus  tubarius 


600.  The  pharynx, 

viewed  from  behind. 


(The  posterior  wall  has  been  opened 
in  the  median  plane,  cut  through  at 
the  base  of  the  skull  and  drawn 
lateralward  on  each  side.) 
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The  pharynx  (see  also  Figs.  567  and  596)  is  an  unpaired,  tube-like  cavity  which  is 
situated  behind  the  nose,  mouth  and  larynx;  it  is  correspondingly  divided  into  three  portions, 
which,  however,  are  not  sharply  separable  from  one  another:  pars  nasalis,  pars  oralis  and  pars 
laryngea.  The  cavity  surrounded  by  its  walls,  cavum  pharyngis,  is  connected  in  front  with 
the  three  cavities  mentioned.  Its  frontal  diameter  is  everywhere  greater  than  the  sagittal  but 
diminishes  markedly  and  suddenly  at  the  inferior  end. 
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601.  Upper  end  of  the  pharynx,  viewed  from  below. 

(Horizontal  section  at  the  level  of  the  nasal  surface  of  the  hard  palate;  in  the  right  half  the 
m.  levator  veli  palatini  has  been  partially  removed,  the  pars  cartilaginea  tubae  has  been  opened.) 

The  upper  end  of  the  pharynx,  fornix  pharyngis,  is  bounded  chiefly  by  the  inferior  sur¬ 
face  of  the  body  of  the  sphenoid  bone  and  of  the  pars  basilaris  oss.  occipitalis;  the  line  of  attach¬ 
ment  goes  on  each  side  lateralward  from  the  tuberculum  pharyngeum  oss.  occipitalis  beneath  the 
fibrocartilago  basalis  (see  also  Fig.  953)  and  the  apex  of  the  pyramid  of  the  temporal  bone  as  far 
as  in  front  of  the  foramen  caroticum  externum,  turns  again  medianward  behind  the  cartilage  of 
the  tuba  auditiva  and  then  extends  to  the  medial  surface  of  the  lamina  medialis  of  the  processus 
pterygoideus.  Its  posterior  wall  lies  directly  in  front  of  the  bodies  of  the  upper  6  cervical  ver¬ 
tebrae  and  in  front  of  the  mm.  recti  capitis  anteriores,  longi  capitis  and  colli,  separated  from  them 
only  by  the  fascia  praevertebralis.  Lateralward  it  is  bounded  by  the  aa.  carotides  communes  et 
internae,  the  vv.  jugulares  internae,  the  cornua  majora  of  the  hyoid  bone  and  the  laminae  carti- 
laginis  thyreoidae.  Below  at  the  6th  cervical  vertebra  it  goes  over  into  the  oesophagus. 

The  wall  of  the  pharynx  consists  of  the  tunica  mucosa  ( mucous  membrane),  tela  sub¬ 
mucosa  and  tunica  muscularis  pharyngis.  The  mucous  membrane  (see  Fig.  600)  completely  covers 
the  internal  surface  and  is  uninterruptedly  continuous  with  that  of  the  neighboring  cavities.  At 
the  fornix  pharyngis  and  in  the  uppermost  part  of  the  posterior  wall,  it  is  thickened  by  the  presence 
of  lymphatic  tissue  with  nodules  in  a  varying  manner  and  subdivided  by  slits  (fossulae  tonsillares). 
This  place  is  called  the  tonsilla  pharyngea,  pharyngeal  tonsil  (see  also  Fig.  596),  and  is  much  more 
highly  developed  in  children  than  in  adults.  On  its  inferior  boundary  there  is  sometimes  found  in 
children  in  the  median  plane  a  small  blind-sack-like  depression,  bursa  pharyngea  (not  illustrated), 
extending  as  far  as  the  os  occipitale. 
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602.  Muscles  of  the  palate  and  pharynx, 

viewed  from  behind. 


(The  pharynx  has  been  opened  as  in  Fig.  600;  the  tunica  mucosa  and  tela  submucosa  have  been 
dissected  away,  except  for  a  small  area  of  the  pars  laryngea.  On  the  right  side  the  m.  salpingo- 
pharyngeus,  a  part  of  the  m.  constrictor  pharyngis  superior  and  a  corner  of  the  cartilago 

tubae  auditivae  have  been  removed.) 
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603.  Muscles  of  the  palate 

viewed  from  behind. 
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(On  the  right  side  the  m.  levator  veli  palatini  and  the  m.  pharyngopalatinus  have  been  removed. 
In  addition  the  lamina  medialis  of  the  cartilago  tubae  auditivae  has  been  partially  cut  away  and 
the  pars  cartilaginea  of  the  Eustachian  tube  has  been  opened  for  a  corresponding  length.) 

In  the  pars  nasalis  pharyngis  (see  Figs.  596,  600,  601,  982  and  983)  on  each  side  lateral- 
ward,  behind  the  insertion  of  the  inferior  turbinated  bone,  is  visible  the  sickle-shaped  ostium 
pharyngeum  tubae  auditive ;  it  is  surrounded  above  and  behind  by  a  horse-shoe-shaped  ridge.  The 
anterior  part  of  the  ridge,  labium  anterius,  is  the  smaller;  the  upper  and  posterior  part  (labium 
posterius)  is  thicker  and  harder,  being  made  prominent  by  the  lamina  medialis  of  the  cartilago 
tubae  auditivae  (see  p.  842)  whence  it  is  also  called  the  torus  tubarius.  The  opening  is  encroached 
upon  from  below  by  a  projection  caused  by  the  m.  levator  veli  palatini  (levator  cushion).  From  the 
lower  end  of  the  labium  posterius  a  fold  of  mucous  membrane,  plica  salpingopharyngea,  extends 
downward  for  a  variabl  distance  on  the  lateral  wall.  Behind  the  torus  tubarius,  extending  far  late¬ 
ralward,  is  a  pocket,  usually  slit-shaped,  the  recessus  pharyngeus  [ Rosenmuelleri ]  (pharyngeal  re¬ 
cess  of  Rosenmueller).  The  partition  between  the  pars  nasalis  and  the  pars  oralis,  formed  by  the 
velum  palatinum,  is  indistinct  and  incomplete.  Lateralward  in  the  pars  oralis  is  the  arcus  pha¬ 
ryngopalatinus;  the  pars  oralis  (see  Figs.  567,  596  and  600)  is  not  sharply  marked  off  from  the  pars 
laryngea.  In  the  pars  laryngea  (see  Fig.  600),  extending  lateral  ward  from  the  lateral  margin  of 
the  epiglottis,  is  the  low  plica  pharyngoepiglottica.  Below  and  behind  it  on  each  side  between 
the  plica  aryepiglottica  and  the  lamina  cartilaginis  thyreoideae,  which  is  covered  directly  by  the 
mucous  membrane,  lies  a  deep  fossa,  the  recessus  piriformis  (O.  T.  sinus  pyriformis)  which  runs 
downward  in  the  form  of  a  groove;  a  fold,  plica  nervi  laryngei  (caused  by  the  r.  internus  n.  laryngei 
superioris),  runs  obliquely  downward  and  medianward  in  its  most  anterior  part.  Glandulae 
pharyngae  (not  illustrated)  are  to  be  found  in  the  tunica  mucosa  of  the  fornix,  particularly  behind 
the  tonsilla  pharyngea,  also  in  the  tela  submucosa  of  the  remaining  part  of  the  region,  especially 
in  the  recessus  pharyngeus  and  in  the  plica  salpingopharyngea. 

Muscles  of  the  palate  (musculi  palati  et  faucium)  (see  also  Figs.  595,  602  and  605). 

M.  pharyngopalatinus  (O.  T.  palatopharyngeus).  Form:  triangular,  thin,  long.  Po¬ 
sition:  for  the  most  part  in  the  arcus  pharyngopalatinus.  Origin:  broad  in  the  tela  sub¬ 
mucosa  of  the  posterior  wall  of  the  pars  laryngea  pharyngis  and  from  the  posterior  margin  of 
the  lamina  cartilaginis  thyreoideae,  in  front  of  the  m.  constrictor  pharyngis  inferior.  Inser¬ 
tion:  the  fibres,  converging,  run  in  front  of  the  m.  constrictor  pharyngis  medius  upward,  first 
lateralward,  then  medianward,  and  radiate  out  transversely  into  the  palate;  some  fibres  go  to 
the  hamulus  pterygoideus,  others  as  the  m.  salpingopharyngeus  (see  Fig.  602)  in  the  plica  salpingo¬ 
pharyngea  to  the  lower  end  of  the  lamina  medialis  cartilaginis  tubae  auditivae.  Action: 
both  approximate  the  pharyngopalatine  arches,  and  elevate  the  inferior  part  of  the  pharynx  and 
the  larynx.  Innervation:  rami  pharyngei  n.  vagi. 
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604.  Cartilaginous  part  of  the  right  Eustachian 

tube,  viewed  from  the  lateral  surface  and  somewhat  below  and  behind* 

(The  lamina  lateralis  processus  pterygoidei,  the  m.  tensor  veli  palatini  and  the  lamina  membranacea 
of  the  tuba  have  been  partially,  the  m.  pterygopharyngeus  has  been  completely  removed.) 

M.  glossopalatinus  (0.  T.  palatoglossus)  (see  Figs.  583  and  595).  Form:  narrow,  long. 
Position:  in  the  arcus  glossopalatinus.  Origin:  at  the  lateral  margin  of  the  tongue  from 
fibres  of  the  latter  which  run  transversely.  Insertion:  curving  upward  it  radiates  out  trans¬ 
versely  in  the  soft  palate.  Action:  the  muscle  of  the  two  sides  together  narrow  the  isthmus 
faucium.  Inner  v  a  ion:  rami  pharyngei  n.  vagi. 

M.  uvulae  (0.  T.  azygos  uvulae)  (see  Figs.  595,  602  and  603).  Form:  narrow,  oblong; 
frequently  paired.  Position:  in  uvula,  nearer  the  upper  surface,  partly  behind  other  muscles. 
Origin:  tendinous  expansions  of  mm.  tensores  veli  palatini.  Insertion:  backward  and  down¬ 
ward  to  the  tip  of  the  uvula.  Action:  shortens  the  uvula  and  draws  it  backward  and  upward. 
Innervation:  rami  pharyngei  n.  vagi. 

M.  levator  veli  palatini  (0.  T.  levator  palati)  (see  also  Figs.  595,  601—603,  606,  954—957). 
Form:  flat-cylindrical.  Position:  in  the  uppermost  part  of  the  lateral  wall  of  the  pharynx, 
directly  in  front  of  the  recessus  pharyngeus.  Origin:  facies  inferior  pyramidis  ossis  temporalis, 
just  in  front  of  the  foramen  caroticum  externum;  some  fibres  from  the  lateral  end  of  the  lamina 
medialis  of  the  cartilago  tubae  and  from  the  adjoining  part  of  the  lamina  membranacea  tubae. 
Insertion:  the  fibres  are  parallel  to  the  inferior  margin  of  the  lamina  medialis  of  the  cartilago 
tubae,  run  downward,  medianward  and  forward  (see  p.  523)  and  go  to  the  soft  palate.  They  are 
there  interwoven  with  the  other  muscles  and  unite  mainly  with  the  same  muscle  of  the  other  side. 
Action:  it  lifts  the  velum  paaltinum,  narrows  the  ostium  pharyngeum  and  widens  the  isthmus 
tubae.  Innervation:  rami  pharyngei  n.  vagi. 

M.  tensor  veli  palatini  (see  also  Figs.  595,  601 — 603,  606,  954 — 957).  Form:  triangular, 
flat,  thin.  Position:  lateral  from  the  lamina  membranacea  tubae  auditivae  and  the  m.  levator 
veli  palatini,  medial  from  the  m.  pterygoideus  internus.  Origin:  fossa  scaphoidea  ossis  sphenoi¬ 
dalis,  lamina  [cartilaginis]  lateralis  and  (at  the  isthmus)  lamina  membranacea  tubae  auditivae, 
spina  angularis  ossis  sphenoidalis.  Insertion:  the  fibres  converge  and  run  downward  and  for¬ 
ward  to  a  small  tendon  which  forms  a  loop  around  the  sulcus  hamuli  pterygoidei  (here  is  situated 
the  bursa  m.  tensoris  veli  palatini ,  see  Fig.  603)  and  radiates  out  medianward  into  the  soft 
palate;  there  (see  Fig.  595)  it  becomes  attached  partly  to  the  posterior  margin  of  the  pars  hori- 
zontalis  ossis  palatini,  and  becomes  connected  partly  with  the  fibres  of  the  muscle  of  the  other 
side.  A  c  t  i  o  n :  it  makes  the  anterior  portion  of  the  soft  palate  tense  and  opens  the  tuba  auditiva. 
Innervation:  n.  tensoris  veli  palatini  (from  the  n.  mandibularis). 
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605.  Muscles 


(On  the  right  side  most  of  the  m.  constrictor  pharyngis  inferior  has  been  removed,  on  the  left 
side  the  mm.  digastricus  and  stylohyoideus  have  been  removed.) 
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606.  MuSCleS  Of  the  pharynx,  viewed  from  the  right. 

(The  arcus  zygomaticus  and  ramus  mandibulae  have  been  completely,  the  m.  hyoglossus  has 

been  partially  removed.) 
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,  .  r  J  tunica  muscularis  pharyngis  (see  p.523)  consists  mainly  of  the  three  mm.constric- 

toies  pharyngis  (constrictors  of  the  pharynx),  which  surround  the  posterior  and  lateral  walls 
and  ol  which  the  lower  one  in  each  case  partly  covers  the  next  upper  from  behind;  in  addition’ 
us  muscular  tunic  contains  the  terminal  expansions  of  the  mm.  pharyngopalcitinus  (see  p.  523) 
and  stylopharyngeus.  The  constrictors  of  the  pharynx  of  the  two  sides  partly  fuse  behind  in 
the  median  plane,  in  part,  however,  they  are  connected  with  a  band  of  connective  tissue,  the 
raphe  pharyngis  (see  Fig.  605) ;  this  raphe  is  usually  distinct  in  the  uppermost  part  only  and 
is  attached  to  the  tuberculum  pharyngeum  oss.  occipitalis.  The  uppermost  constrictor  of  the 
pharynx  does  not  reach  as  far  as  the  base  of  the  skull  but  leaves  an  area  of  variable  size  free 
on  each  side  on  the  posterior  and  lateral  walls  in  which  the  tela  submucosa  pharyngis  is  visible; 
this  is  thicker  here  and  is  called  the  fascia  pharyngohasilaris  (see  Figs.  605  and  606) 

M.  constrictor  pharyngis  superior  (see  Figs.  602,  605  and  606)  arises  from 
several  parts  of  the  head.  It  is  divided  into : 

1.  U  pUrygopharyngem.  Origin:  posterior  margin  of  the  lamina  medialis  of  the 
processus  pterygoideus  and  hamulus  pterygoideus. 

,2'  M.buccopharyngeus.  Origin:  raphe  pterygomandibularis  (see  p.  265),  partly 
connected  with  fibres  of  the  m.  buccinator. 

3.  M.  mylopharyngeus.  Origin:  posterior  end  of  the  linea  mylohyoidea  mandibulae 
m  the  region  of  the  third  molar  tooth. 


4.  M.  glossopharyngeus  (see  also  Fig.  583).  Origin:  from  fibres  running  transversely 
m  ro°t  ot  the  tongue,  which  appear  between  the  posterior  bundles  of  the  m.  genioglossus 
and,  covered  by  the  m.  hyoglossus,  extend  obliquely  upward. 

The  fibres  run  for  the  most  part  horizontally  backward;  the  upper  ones  extend  chiefly 
somewhat  upward  (see  Fig.  605)  and  becoming  tendinous  may  reach  the  base  of  the  skull;  the 
lowei  ones  curve  behind  somewhat  downward.  The  muscle  is  partly  covered  behind  by  the 
m.  constrictor  pharyngis  medius.  Accessory  bundles  (see  Fig.  605)  frequently  arise  at  the  an¬ 
terior  margin  of  the  foramen  caroticum  externum,  descend  behind  the  muscle  at  the  junction  of 
the  lateral  and  posterior  wall  and  finally  turn  around  into  the  horizontal  direction 

M.  constrictor  pharyngis  medius  (see  Figs.  582,  583,  605  and  606)  arises 
irom  the  hyoid  bone  in  two  parts  as  the 

1.  M.  chondropharyngeus.  Origin:  cornu  minus  ossis  hyoidei. 

2.  M.  ceratopharyngeus.  Origin:  cornu  majus  ossis  hyoidei. 

The  fibres  arising  most  anteriorly  are  covered  by  the  m.hyoglossus ;  behind  the  middle  fibres 
run  horizontall} ,  the  others  diverge  upward  and  downward  and  may,  above,  even  reach  the  base 
of  the  skull.  The  muscle  is  covered  in  its  lower  larger  part  by  the  m. constrictor  pharyngis  inferior. 

M.  constrictor  pharyngis  inferior  (see  Figs.  605  and  606)  arises  from  the 
larynx.  It  is  divisible  into: 


M.  thyt  eopharyngeus.  Origin:  lateral  surface  of  the  lamina  cartilaginis  thyreoideae 
(lmea  obliqua). 

2.  M.  cricopharyngeus.  Origin:  from  a  tendinous  arch  convex  backward,  which  is 
stretched  out  between  the  tuberculum  thyreoideum  inferius  and  the  lateral  surface  of  the 
cartilago  cricoidea  and  partially  bridges  over  the  m.  cricothyreoideus  (see  p.  572),  and  from  the 
lateral  surface  of  the  cartilago  cricoidea. 

The  upper,  larger  mass  of  fibres  forms  a  loop  around  the  posterior  margin  of  the  cartilago 
thyreoidea  and  runs  medianward  and  upward,  diverging  somewhat.  The  inferior  bundles  of 
fibres  extend  more  horizontally  but  so  that  they  mostly  form  convex  arches  with  the  fibres  of 
the  other  side;  these  arches  are  curved  partly  upward,  partly  downward;  those  which  are 
curved  downward  fuse  with  the  circular  muscle  layer  of  the  oesophagus  between  the  bundles  of 
origin  of  the  longitudinal  muscle  fibres  of  the  oesophagus  as  these  converge  below. 

A  c  t  i  o  n  of  the  constrictor  muscles  of  the  pharynx:  they  narrow  the  pharynx.  Inner¬ 
vation:  rami  pharyngei  n.  vagi. 

M,  stylopharyngeus  (see  Figs.  582,  602,  605  and  606).  Form:  slender,  flattened. 
Position:  above  it  is  situated  between  the  m.  constrictor  pharyngis  superior  and  the  m. 
stylohyoideus,  as  well  as  between  the  a.  carotis  interna  and  externa,  below  in  the  wall  of  the 
pharynx  medianward  from  the  mm.  constrictores  pharyngis  medius  et  inferior.  Origin:  root 
of  the  processus  styloideus.  Insertion:  it  extends  downward  and  medianward  and,  diverg¬ 
ing  in  front  of  the  upper  margin  of  the  m.  constrictor  pharyngis  medius,  sinks  into  the  wall 
of  the  pharynx.  A  part  of  the  fibres  extends  medianward  at  the  posterior  wall,  the  other  part 
runs  farther  downward  and  (see  Fig.  602)  arrives  in  front  of  the  m.  pharyngopalatinus  partly 
in  the  plica  pharyngoepiglottica  to  the  anterior  surface  of  the  epiglottis,  partly  in  the  plica 
aryepiglottica  to  the  m.  aryepiglotticus  (see  p.  575)  and  the  thyroid  and  cricoid  cartilage, 
partly  (see  Figs.  602  and  605)  to  the  upper  margin  of  the  lamina  cartilaginis  thyreoideae. 
Action:  it  widens  the  pharynx  and  elevates  the  pharynx  and  larynx.  Innervation: 
rami  pharyngei  n.  vagi  (see  farther  p.  733). 
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607.  Oesophagus  and  trachea  with  surrounding 

tiSSUeS,  viewed  from  in  front. 
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Trachea  - 


A.  anonyma  _ 


Pars  lumbalis  _ 
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a.  pulmonalis 
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Aorta  abdominalis - 


Hiatus  aorticus _ 


Oesophagus  _ 

(pars  tboracalis) 


Aorta  tboracalis  - 


Columna  vertebralis  - 


Diaphragma 
(cut  through) 

Oesophagus 

(pars  abdominalis) 

Hiatus  oesopbageus  - 


(The  pleura  with 
the  exception  of 
its  uppermost  part 
has  been  removed 
on  each  side.) 

The  oesopha¬ 
gus  (gullet)  (see 
also  Figs.  358, 563, 
567,  600,  608  and 
681—683)  is  a 
muscular  tube  and 
in  man  averages 
25  centimetres  in 
length.  It  begins 
as  the  continua¬ 
tion  of  the  pha¬ 
rynx  behind  the 
cartilago  cricoidea, 
in  front  of  the  6th 
cervical  vertebra 
(pars  cervicalis), 
runs  downward 
through  the  spa- 
tium  mediastinale 
posterius  of  the 
thorax  (pars  tho- 
racalis),  passes 
through  the  hia¬ 
tus  oesophageus 

diaphragmatis 
into  the  abdomi¬ 
nal  cavity  (pars 
abdominalis)  and 
opens  into  the  car- 
dia  of  the  stomach 
at  the  level  of  the 
10th- -12th  thora¬ 
cic  vertebra. 
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^08.  The  Stomach,  nearly  empty ;  viewed  from  in  front. 

(The  red  line  indicates  the  form  and  position  of  the  distended  stomach.  After  C.  Elze.) 


Oesophagus  (see  also  Figs.  35 8,  563,  567,  600,  607  and  681 — 683)  (continued).  In  its 
course  it  lies,  with  the  exception  of  its  lowermost  portion,  directly  in  front  of  the  spinal  column, 
m  its  upper  half  also  behind  the  trachea,  in  the  lower  part  of  the  pars  thoracalis  behind  the 
pericardium  and  the  left  atrium.  It  runs  nearly  straight  in  front  of  the  middle  of  the  spinal 
column,  deviating  above  a  little  to  the  left,  in  the  middle  a  little  to  the  right  where  it  passes  on  the 
right  anterior  surface  of  the  aorta  thoracalis,  and  on  the  left  side  of  the  v.  azygos;  in  the  lower¬ 
most  part  of  the  pars  thoracalis  it  extends,  turned  slightly  to  the  left  and  forward,  on  the  an¬ 
terior  surface  of  the  aorta  and  goes  in  front  of  this,  somewhat  to  the  left  of  the  median  plane, 
obliquely  through  the  diaphragm.  In  the  middle  part  of  the  pars  thoracalis  the  oesophagus’ 
especially  its  posterior  wall,  lies  for  a  long  distance  close  to  the  pleura  mediastinalis  dextra 
(see  Fig.  683),  in  the  lowermost  part  it  approaches  for  a  short  distance  very  close  to  the  pleura 
mediastinalis  sinistra  (see  Fig.  681).  The  pars  abdominalis  is  very  short  and  runs  to  the  left 
and  downward  in  front  of  the  pars  lumbalis  diaphragmatis,  directly  behind  the  impressio 
oesophagea  of  the  liver.  The  oesophagus  when  empty  is  markedly  flattened  above  from  before 
backward,  its  lumen  being  a  frontally  placed  slit;  in  the  whole  thoracic  portion  it  is  wide  open 
during  life.  Its  diameters  increase  on  the  average  from  above  downward ;  circular  constrictions 
can  however  be  made  out,  oftenest  in  three  situations:  behind  the  cartilago  cricoidea,  behind 
the  bifurcatio  tracheae  and  in  the  hiatus  oesophageus  of  the  diaphragm;  the  uppermost  is  very 
frequently  the  narrowest. 
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Stomach. 


Tunica  muscularis  oesophagi 
(stratum  longitudinale) 


Duodenum  i 

(pars 

descendens)  I  Position  of  the  median  plane 

609.  Superficial  muscular  layer  of  the  stomach, 

viewed  from  above  and  in  front. 

The  wall  of  the  oesophagus  consists  of  three  layers.  Inside  lies  the  mucous  membrane, 
tunica  mucosa,  of  a  grayish-red  to  a  whitish  color;  beneath  it  is  the  connective  tissue,  tela  sub¬ 
mucosa.  Throughout  the  latter  are  mucous  glands,  glandulae  oesophageae,  varying  in  number 
and  size;  at  the  upper  and  lower  end  of  the  oesophagus  however  the  mucous  membrane  possesses 
in  addition  a  variable  quantity  of  glands  which  agree  in  their  structure  with  the  glands  of  the 
stomach.  The  outermost  layer,  tunica  muscularis,  is  composed  of  an  inner  circular  and  an  outer 
longitudinal  layer  (see  also  Figs.  593,  605,  606  and  610).  The  bundles  of  the  latter  arise  from 
the  posterior  surface  of  the  cartilago  cricoidea,  surround  in  part  the  oesophagus  and  spread 
out  upon  the  whole  circumference  of  the  latter.  On  the  relation  of  these  layers  to  the  cardia  see 
pp.  532  and  533.  The  longitudinal  layer  is  connected  usually  by  very  variable  narrow  bands 
of  fibres  (not  illustrated)  with  the  posterior  surface  of  the  trachea,  of  the  left  bronchus 
(m.  bronchooesophageus),  with  the  pleura  mediastinalis  sinistra  (m.  pleurooesophageus)  and 
with  the  muscle  fibres  which  surround  the  hiatus  oesophageus  of  the  diaphragm. 

The  stomach  (ventriculus,  gaster)  (see  also  Figs.  563,  608  and  611)  is  an  unpaired,  sac¬ 
cular  dilatation  of  the  alimentary  canal  connecting  above  with  the  oesophagus,  below  with  the 
duodenum.  In  it  can  be  distinguished  an  upper  surface  directed  at  the  same  time  forward  and 
to  the  right  (paries  anterior )  and  a  lower  surface  directed  at  the  same  time  backward  and  to 
the  left  (paries  posterior);  these  go  over  into  one  another  to  the  right  and  behind  at  the  shorter 
curvatura  ventriculi  minor,  and  to  the  left  and  in  front  at  the  longer,  considerably  curved 
curvatura  ventriculi  major,  on  which  run  the  main-stems  of  the  gastric  vessels.  At  the  upper 
end  of  the  curvatura  minor  the  oesophagus  enters  the  wall  of  the  stomach  (cardia);  the  blind- 
sac-like  portion  projecting  higher  up  and  situated  to  the  left  of  the  cardia  is  called  the  fundus 
(fornix)  ventriculi.  The  middle  and  largest  part  is  called  corpus  ventriculi.  The  corpus  is  usually 
continued  into  the  expulsion  canal  or  pars  pylorica  very  frequently  by  a  right-angled  or 
acute-angled  bend,  which  often  causes  a  distinct  furrow  at  the  curvatura  minor. 
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Position  of  the  median  plane*  Tela  submucosa 


610.  Middle  and  deep  muscular  layers  of  the 

stomach,  viewed  from  above  and  in  front. 

(The  superficial  layer  has  been  completely,  the  middle  partly,  cut  away.) 

Stomach  (continued).  The  pars  pylorica  is  approximately  cylindrical  in  shape  and  may 
be  separated  from  the  duodenum  by  a  ring-formed  constriction,  which  indicates  the  position 
of  the  pylorus. 

The  form  of  the  stomach  (and  partly  also  its  position)  varies  very  considerably  in  the 
living,  and  depends  particularly  on  the  volume  of  its  contents  and  on  the  position  of  the  body. 
The  empty,  contracted  stomach  looks  like  an  intestine,  but  is  somewhat  wider  above  than  below. 
When  the  stomach  is  filled  the  pars  pylorica  changes  only  very  little  in  shape;  but  on  the 
other  hand  fundus  and  corpus  distend  from  the  curvatura  minor  both  to  the  left  and  downward, 
so  that  the  angular  bend  of  the  pars  pylorica  increases  and  the  stomach  assumes  the  shape  of 
a  bow  („fish-hook-shape“)  when  the  body  is  in  vertical  position. 

Position  of  the  stomach  (s.  Figs.  516,  548  and  642 — 644).  The  main  portion  of  the 
stomach  lies  on  the  left  side  of  the  body.  A  plane  passing  through  the  two  curvatures  looks 
forward  and  slightly  to  the  right  and  upward.  In  this  plane  the  stomach  lies  in  the  form  of  a 
semi-ring  or  loop,  convex  to  the  left,  below  and  in  front,  curved  around  the  pars  lumbalis  of 
the  diaphragm,  around  the  tuber  omentale  of  the  pancreas  and  around  the  tuber  omentale 
and  the  processus  papillaris  of  the  liver.  The  upper  portion  of  the  curvatura  minor  extends 
pretty  constantly  almost  vertically  to  the  left  crus  mediale  of  the  diaphragm.  The  pars 
pylorica  in  the  contracted  stomach  and  in  recumbent  position  extends  almost  transversely  to 
the  right  and  backward;  in  the  distended  stomach,  and  in  upright  posture,  obliquely  to  the 
right  upward  and  backward,  or  upward  and  backward.  The  lowest  point  of  the  stomach  when 
in  the  form  of  a  bow  (see  above)  may  reach  as  far  as  below  the  navel.  The  pylorus  is  always 
situated  above  the  caudal  part;  it  lies  farther  forward  than  the  cardia.  In  recumbent  position 
it  lies  usully  on  the  right  hand  side  of  the  1st  lumbar  vertebra  and  in  vertical  position  as  a  rule 
at  the  level  of  the  3rd — 4th  lumbar  vertebra. 
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611.  Mucous  membrane  of  the  stomach, 

posterior  half,  viewed  from  above  and  in  front. 

(The  moderately  distended  stomach  has  been  cut  through  along  the  greater  and  lesser  curvatures.) 

Position  of  the  stomach  (continued)  (see  Figs.  643  and  644).  The  fundus  is  bounded 
directly  above  by  the  cupola  of  the  diaphragm,  to  the  left  and  behind  by  the  facies  gastrica 
of  the  spleen.  The  paries  posterior  is  in  contact  with  the  facies  anterior  of  the  glandula 
suprarenalis  sinistra,  with  the  facies  anterior  (impresisio  gastrica)  of  the  left  kidney,  with  the 
facies  anterior  of  the  pancreas  and  with  the  mesocolon  transversum;  it  is  partly  separated  from 
these  organs  by  the  bursa  omentalis.  The  paries  anterior  is  in  contact  with  the  impressio 
gastrica  of  the  lobus  sinister  and  of  the  lobus  quadratus  as  well  as  with  the  tuber  omentale  of 
the  liver  and,  when  the  stomach  is  empty,  is  almost  completely  covered  by  these  parts.  When 
the  stomach  is  full  the  paries  anterior  is  in  contact  on  the  left  side  in  still  greater  extent  with 
the  diaphragm;  in  addition,  a  triangular  area  of  the  corpus  and  pars  pylorica  lies  directly 
against  the  anterior  abdominal  wall  in  the  regio  epigastrica  beneath  the  margo  anterior  of  the 
left  lobe  of  the  liver  and  to  the  right  of  the  8th  (and  9th)  costal  cartilage  of  the  left  side 
(see  Fig.  642). 

The  external  surface  of  the  stomach  is  covered  by  the  tunica  serosa  (peritoneal  coat ) 
(see  Fig.  608).  Two  narrow  strips  running  from  the  cardia  to  the  pylorus  alone  remain  free 
from  it.  One  of  these  extends  along  the  curvatura  minor;  near  it  is  attached  the  ligamentum 
hepatogastricum.  The  other  stretches  behind  the  fundus  and  along  the  curvatura  major;  near 
it  goes  off  the  lig.  gastrolienale,  the  omentum  majus  and  the  lig.  gastrocolicum. 

Beneath  the  peritoneal  covering  lies  the  tunica  muscularis .  It  consists  of  three 
layers.  The  outermost  layer,  stratum  longitudinale  (see  Fig.  609),  is  a  continuation  of  the 
longitudinal  muscle  fibres  of  the  oesophagus.  It  forms  a  narrower,  more  powerful,  complete 
band  of  fibres  along  the  curvatura  minor,  while  a  broader  but  feebler  band  passes  over  the 
fundus  and  the  greater  curvature;  in  addition  fibres  diverge  from  the  cardia  to  the  corpus.  The 
bundle  running  along  the  curvatura  minor,  becomes,  after  divergence  of  the  fibres  to  the  pars 
pylorica,  very  thin.  The  pars  pylorica  possesses  a  closed  outer  layer  of  longitudinal  muscle 
fibres,  which  only  to  a  very  slight  degree  extend  over  the  duodenum;  the  most  of  them  bend 
into  the  depth  at  the  pylorus.  The  bundles  upon  the  anterior  and  posterior  surfaces  of  the 
pars  pylorica  are  especially  tense  and  closely  arranged  and  are  designated  the  ligamenta  pylori. 
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612  and  613.  Mucous  membrane  of  the  stomach, 

from  the  pars  pylorica,  viewed  from  the  surface. 

Magnification:  5  :  1.  Magnification:  16  : 1. 

The  stomach.  Tunica  muscularis  (continued).  The  second  layer  of  the  same, 
stratum  circulare  (see  Figs.  609  and  610),  in  the  form  of  even  circular  bands  of  fibres  covers 
the  whole  stomach  with  the  exception  of  the  fundus;  the  uppermost  fibres  arising  at  the  right 
side  of  the  cardia  form  only  incomplete  rings.  The  layer  is  directly  connected  with  the  circular 
layer  of  the  oesophagus  and  of  the  duodenum  and  projects  at  the  pylorus  into  the  interior  of  the 
stomach  as  an  especially  thickened  ring,  m.  sphincter  pylori  (see  Fig.  611).  The  third,  deepest 
layer,  fihrae  ohliquae  (see  Fig.  610),  is  connected  at  the  left  side  of  the  cardia  with  the  circular 
layer  of  the  oesophagus.  Thence  the  fibres  diverge  upon  the  paries  anterior  and  posterior  so 
that  the  first  run  parallel  to  the  curvatura  minor  and  pass  almost  as  far  as  the  pars  pylorica, 
the  last  run  more  transversely  to  the  long  axis;  all  the  fibres  bend  around  finally  in  the 
direction  of  the  stratum  circulare  and  are  partly  continued  into  this.  To  these  fibres  are  added, 
on  the  left  side  and  above,  those  which  encircle  the  fundus  in  concentric  rings. 

The  tunica  mucosa  ( mucous  membrane )  of  the  stomach  (see  also  Fig.  611)  is  separ¬ 
ated  from  the  tunica  muscularis  by  the  tela  submucosa.  It  is  of  a  grayish-red  or  rose  color  and 
is  marked  off  at  the  cardia  by  a  sharp  jagged  line  from  the  more  whitish  mucous  membrane  of 
the  oesophagus.  When  the  stomach  is  contracted  it  forms  with  the  tela  submucosa  numerous 
folds,  the  plicae  mucosae  (0.  T.  rugae).  Longitudinal  folds  are  found  along  the  curvatura  minor 
(which  may  also  be  free  from  folds)  and  in  the  pars  pylorica;  in  other  places  the  folds  are 
arranged  in  an  irregular  network.  These  folds  vanish  entirely  when  the  stomach  is  markedly 
distended.  At  the  pylorus  there  is  always  a  fold,  usually  circular,  the  valvula  pylori,  which  is 
shoved  forward  by  the  m.  sphincter  pylori  and  surrounds  an  opening,  which  when  relaxed  is  just 
large  enough  to  receive  the  tip  of  the  4th  finger.  Besides  the  larger  folds  of  the  stomach  there 
are  still  smaller  elevations,  areae  gastricae,  incompletely  separated  from  one  another  by  a  large 
number  of  irregular  furrows  of  varying  depth;  they  differ  markedly  from  one  another  and  each 
has  an  area  of  several  square  millimeters.  Over  the  whole  mucous  membrane  with  the  aid  of  a 
hand-lens  can  be  seen  minute  depressions,  foveolae  gastricae,  in  which  open  the  glands  of  the 
stomach,  glandulae  gastricae  [ propriae ]  and  glandulae  pyloricae.  The  thin  walls  intervening 
between  these  depressions  present,  especially  in  the  pars  pylorica,  small,  oblong,  flat  villous 
processes,  the  plicae  villosae. 
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614.  Duodenum  and  pancreas,  viewed  from  in  front. 

(A  piece  of  the  pars  superior  duodeni  has  been  cut  off.  The  peritonaeum  has  been  cut  away 
exactly  at  the  point  where  it  turns  away  from  the  two  organs.) 

The  small  or  thin  intestine  (intestinum  tenue)  (see  Fig.  563)  is  a  cylindrical  tube;  it 
begins  at  the  pylorus,  fills  up  a  large  part  of  the  abdominal  and  pelvic  cavities  with  its  numer¬ 
ous  convolutions  and  ends  by  opening  into  the  large  intestine.  Its  length  is  in  adults  generally 
5 — 7  metres  and  its  diameter  gradually  diminishes  from  above  downward.  The  small  intestine 
is  divisible  into  the  duodenum  and  the  intestinum  tenue  mesenteriale. 

The  duodenum  (see  also  Figs.  635,  636  and  642 — 645)  is  the  name  given  to  the  first 
portion  of  the  small  intestine  which  is  directly  and  firmly  attached  to  the  posterior  abdominal 
wall.  It  forms  a  spirally  curved  ring,  open  to  the  left  and  above,  in  the  concavity  of  which  the 
pancreas  is  inserted  and  the  terminal  points  of  which  lie  closer  to  one  another  when  the  stomach 
is  empty  than  when  it  is  full.  It  presents  for  examination  a  pars  superior,  pars  descendens  and 
pars  inferior  The  pars  superior  is  the  shortest  portion  and  runs  approximately  horizontally 
and  backward  in  recumbent  position,  obliquely  cranialward  and  backward  in  upright  posture; 
it  extends  at  the  saane  time,  more  or  less  distinctly,  from  left  to  right.  It  lies  to  the  right 
and  in  front  of  the  pars  lumbalis  of  the  diaphragm,  of  the  v.  portae,  a.  hepatica  and  ductus 
eholedochus,  behind  and  below  the  lobus  quadratus  of  the  liver,  crosses  the  porta  hepatis 
and  by  means  of  the  flexura  duodeni  superior  bends  around  beneath  the  processus  caudatus 
of  the  liver  into  the  pars  descendens.  This  runs  downward  and  somewhat  to  the  left  in 
front  of  the  medial  margin  of  the  right  kidney  (somewhat  nearer  the  median  plane  when  the 
colon  ascendens  is  full  than  when  it  is  empty),  to  the  right  of  the  v.  cava  inferior,  behind  the 
left  portion  of  the  right  lobe  of  the  liver,  behind  the  gall-bladder  and  behind  the  colon  trans¬ 
versum  and  goes  over  by  means  of  the  flexura  duodeni  inferior  into  the  pars  inferior.  The 
latter  extends  transversely  to  the  left  at  first  (pars  horizontalis  [inferior])  in  front  of  the  body 
of  the  3  or  4th  lumbar  vertebra  and  in  front  of  the  v.  cava  inferior  and  then  turns  abruptly 
upward  and  somewhat  to  the  left  (pars  ascendens)  in  front  of  the  aorta  abdominalis.  This  last 
portion  runs  behind  the  a.  and  v.  mesenterica  superior,  crossed  by  the  radix  mesenteru,  as  far  as 
the  left  side  of  the  body  of  the  2nd  lumbar  vertebra  and  as  far  as  the  facies  inferior  pancreatis 
and  there,  covered  by  the  stomach,  suddenly  bends  around  markedly  to  the  right  and  forward 
( flexura  duodenojejunalis),  to  go  over  into  the  intestinum  jejunum.  Sometimes  no  marked  pars 
horizontalis  inferior  is  present;  the  pars  descendens  then  forms  a  V  with  the  pars  ascendens. 
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615.  Mucous  membrane  of  the  pars  descendens 

of  the  duodenum. 

(The  piece  of  intestine  has  been  cut  open  along  its  right  side  and  spread  out.) 

Duodenum  (continued).  The  flexura  duodenojejunalis  is  firmly  attached  to  the  dia¬ 
phragm  by  means  of  the  m.  suspensorius  duodeni  (see  Fig.  686).  This  small,  flat,  triangular 
muscle  consisting  of  smooth  muscle  fibres  arises  directly  above  the  hiatus  aorticus  from  the 
bands  of  fibres  of  the  pars  lumbalis  diaphragmatis.  It  runs  downward  in  front  of  the  plexus 
coeliacus  and  behind  the  pancreas,  its  fibres  diverging  downward;  it  lies  to  the  left  of  the 
a.  coeliaca  and  a.  mesenterica  superior  and  is  strengthened  by  fibres  from  the  neigborhood; 
at  the  flexure  it  radiates  out  into  the  longitudinal  and  circular  muscle  bands  of  the  intestine. 

The  tunica  serosa  ( peritoneal  covering )  is  present  only  in  part  of  the  duodenum  (see 
Figs.  614,  644  and  645).  A  part  of  the  left  wall  of  the  pars  superior  looks  into  the  bursa 
omentalis  and  is  covered  by  its  peritonaeum ;  the  right  and  upper  walls  are  completely  covered 
by  peritonaeum,  the  latter  except  for  a  narrow  strip,  from  which  the  ligamentum  hepato- 
duodenale  goes  off.  The  pars  descendens  possesses  a  serous  covering  on  its  right  and  anterior 
walls,  and  only  the  area  between  the  lines  of  attachment  of  the  mesocolon  transversum  is  free 
from  it.  The  pars  horizontalis  [inferior]  is  covered  by  peritonaeum  in  front  and  below,  the  pars 
ascendens  in  front  and  to  the  left,  the  latter  with  the  exception  of  the  spot  where  it  is  crossed 
by  the  radix  mesenterii. 

The  tunica  muscularis  in  detail,  the  tunica  mucosa  in  general,  resembles  that  of  the 
rest  of  the  small  intestine.  But  the  mucous  membrane  possesses  in  the  pars  descendens  certain 
special  structures  in  addition  (see  also  Fig.  635).  In  that  region,  at  the  junction  of  the 
posterior  with  the  left  wall,  it  is  elevated  by  the  ductus  choledochus  to  a  longitudinal  fold 
more  distinct  below,  the  plica  longitudinalis  duodeni ;  in  its  lower  part  this  presents  a  small 
projection  upon  which  open  the  ductus  choledochus  and  the  ductus  pancreaticus  [Wirsungi] 
either  close  to  one  another  with  two  openings  or,  when  they  have  previously  united,  by  a 
common  opening.  Somewhat  above  and  in  front  of  this  spot  there  is  constantly  to  be  found 
a  smaller  rounded  elevation,  papilla  duodeni  [ Santorini] ,  with  the  opening  (sometimes  missing) 
of  the  ductus  pancreaticus  accessorius  [Santorini]. 

The  intestinum  tenue  mesenteriale  (see  Figs.  563  and  640)  by  means  of  numerous 
convolutions  fills  up  the  space  which  is  bounded  on  the  right  by  the  colon  ascendens,  above 
by  the  colon  transversum  and  mesocolon  transversum,  to  the  left  by  the  colon  descendens;  it 
is  shoved  into  the  right  and  left  partly  in  front  of  the  organs  mentioned  and  extends  below 
into  the  cavity  of  the  small  pelvis.  In  the  posterior  wall  of  this  space,  covered  by  the 
peritonaeum,  lie  the  bodies  of  the  two  inferior  lumbar  vertebrae,  the  lower  part  of  the  pars 
descendens  and  the  pars  inferior  duodeni,  the  processus  uncinatus  of  the  pancreas  and  the  large 
abdominal  vessels,  as  well  as,  on  each  side,  parts  of  the  mm.  iliopsoas  et  quadratus  lumborum, 
the  kidney  and  the  ureter.  In  front  and  lateralward  the  small  intestine  is  covered  to  a  variable 
extent  by  the  great  omentum  (see  Fig.  639)  and  is  separated  by  this  from  the  peritoneal 
covering  of  the  m.  transversus  abdominis  and  of  the  mm.  recti  abdominis. 
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616.  Portion  of  the  intestinum  jejunum, 

in  part  cut  open  at  the  attachment  of  the  mesentery  and  spread  out. 

Of  the  intestinum  tenue  mesenteriale  about  the  upper  half  is  called  the  intestinum 
jejunum  (empty  intestine),  the  lower  is  called  the  intestinum  ileum  (convoluted  intestine);  a 
sharp  limit  between  the  two  however  exists  neither  on  the  external  nor  on  the  internal  surface. 
The  general  arrangement  is  very  frequently  as  follows  (see  Figs.  563,  640  and  641) :  the  first 
portion  lies  in  the  regio  hypochondriaca  sinistra  with  two  groups  of  loops,  which  reach  above 
as  far  as  the  flexura  coli  sinistra  and  are  partly  covered  by  the  colon  transversum;  the  intestine 
then  passes  through  the  regio  umbilicalis  turning  into  the  right  half  of  the  body,  curves  around 
there  and  runs  backward  again  across  the  median  plane;  thereupon  it  forms  several  loops  in 
the  left  fossa  iliaca,  extends  to  the  right  again  and  finally  descends  into  the  small  pelvis, 
where  it  fills  up  with  its  loops  the  cavity  which  is  lined  by  the  peritonaeum;  its  terminal 
portion  passes  upward  again,  curves  to  the  right  around  the  margin  of  the  right  m.  psoas 
major  and  passes  in  the  fossa  iliaca  into  the  colon  ascendens  (see  also  Fig.  624).  Deviations 
from  this  course  are  frequent. 

The  external  covering  of  the  intestinum  tenue  mesenteriale  is  formed  by  the  delicate 
tunica  serosa  ( peritoneal  coat)  (see  also  Fig.  619),  which  leaves  free  only  a  narrow  strip  where 
the  mesenterium  is  attached  to  the  intestine.  The  second  layer  of  the  wall  consists  of  the 
tunica  muscularis:  this  is  composed  of  a  thinner,  external,  less  complete  longitudinal  layer, 
stratum  longitudinale,  and  of  a  thicker,  internal,  continuous  circular  layer,  stratum  circulare 
(see  Fig.  619).  The  innermost  layer,  tunica  mucosa  (mucous  membrane )  is  separated  from 
the  preceding  by  the  tela  submucosa  (see  Fig.  619).  In  the  duodenum  the  latter  contains 
the  glandulae  duodenales  [Brunneri]  (not  illustrated)  and  throughout  the  whole  length  of  the 
intestine  the  bodies  of  the  noduli  lymphatici ;  it  sends  stripe-like  continuations  into  the  plicae 
circulares  [Kerckringi] .  The  mucous  membrane  is  of  a  reddish  color  and  presents  the  following 
special  structures: 

a)  Plicae  circulares  [Kerckringi]  (0.  T.  valvulae  conniventes)  (see  also  Fig.  619),  are  con¬ 
stant  folds,  which  are  formed  by  the  mucous  membrane  and  the  tela  submucosa.  They 
are  absent  in  the  pars  superior  duodeni,  appear  in  the  pars  descendens  duodeni  and 
are  especially  numerous  and  large  in  the  pars  inferior  duodeni  and  in  the  upper  third 
of  the  intestinum  jejunum;  farther  on  they  diminish  again  and  are  usually  completely 
absent  in  the  lowermost  portion  of  the  intestinum  ileum.  They  run  approximately  at 
right  angles  to  the  long  axis  of  the  intestine  and  extend  usually  over  only  a  part  of 
the  circumference;  a  number  of  folds  forms  complete  rings  and  others  encircle  the  intestine 
in  a  spiral  turn  (more  rarely  in  several).  In  the  upper  part  of  the  intestine  they  are 
longer  and  higher  than  in  the  lower  part.  The  folds  are  manifoldly  forked;  neighboring 
ones  are  also  frequently  united  with  one  another  by  low,  slender  folds. 
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617  and  618.  Portions  of  the  intestinum  ileum, 

cut  open  at  the  insertion  of  the  mesenterium  and  spread  out. 

(The  upper  figure  shows  an  intestine  with  many  groups  of  lymph  nodules  (Peyer’s  patches), 
the  lower  an  intestine  in  which  the  groups  of  lymph  nodules  are  only  slightly  developed  and 

are  replaced  by  an  increased  number  of  solitary  nodules.) 

b)  Noduli  lymphatici  (lymph  nodules)  (see  also  Figs.  619 — 621)  are  small,  usually  pear- 
shaped  structures,  whose  thick  bodies  are  situated  in  the  tela  submucosa;  the  blunt 
wedge-shaped  apex  of  each  lies  in  the  tunica  mucosa  and  forms  a  (non-villous)  dome-like 
elevation  of  the  surface  of  the  mucous  membrane.  They  are  usually  single  in  the  in¬ 
testinum  jejunum  (noduli  lymphatici  solitarii ).  In  the  intestinum  ileum  they  are 
numerous  and  much  higher  and  in  part  are  crowded  together  into  oblong  Peyer’s 
patches  (noduli  lymphatici  aggregati  [Peyeri]);  these  vary  in  size  but  generally  contain 
from  twenty  to  thirty  nodules;  they  lie  opposite  the  insertion  of  the  mesenterium; 
these  patches  may  be  replaced  in  part  by  an  increased  number  of  solitary  nodules. 
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619.  The  wall  of  the  small  intestine.  Magnification :  3:2. 

(Passing  from  above  downward  the  individual  layers  have  been  gradually  removed.) 

c)  Villi  intestinales  (villi  of  the  intestine)  (see  Figs.  620  and  621)  are  small  elevations  (the 
largest  being  1  mm  long)  of  the  surface  of  the  mucous  membrane  which  are  present 
from  the  pylorus  almost  as  far  as  the  free  margin  of  the  valvula  coli  and  are  closely 
crowded  upon  the  plicae  circulares  [Kerckringi]  and  between  them.  They  leave  free  only 
the  domes  of  the  noduli  lymphatici  and  are  somewhat  more  numerous  in  the  upper  than 
in  the  lower  part  of  the  intestine.  In  the  upper  part  of  the  intestine  they  are  also 
much  broader,  more  leaf-like,  in  the  lower  part  more  slender,  cylindrical  or  flattened; 
along  with  these  however  all  possible  intermediate  forms  occur. 

d)  Glandulae  intestinales  [ Lieberkuehni]  (0.  T.  crypts  of  Lieberkuehn)  (not  illustrated) 
are  tube-like  glands  which  are  studded  over  the  mucous  membrane  perpendicularly  to 
the  surface  throughout  the  whole  extent  of  the  small  and  large  intestines.  With  the 
hand-lens  their  mouths  are  visible  as  small  openings  (see  Figs.  620,  621  and  628). 

e)  Glandulae  duodenales  [Brunnen]  (Brunner’s  glands  of  duodenum)  (not  illustrated) 
are  glands  which  are  found  in  the  duodenum  only;  the  main  bodies  of  the  glands  are 
situated  in  the  tela  submucosa  while  the  ducts  extend  between  the  glandulae  intesti¬ 
nales  [Lieberkuehni]  through  the  tunica  mucosa  to  its  surface.  The  glands  are  largest 
and  most  numerous  in  the  pars  superior  duodeni;  farther  on  they  gradually  become 
less  numerous  and  vanish  entirely  at  the  level  of  the  flexura  duodenojejunalis. 

The  large  or  thick  intestine  (intestinum  crassum)  (see  Figs.  640—642),  following 
upon  the  small  intestine,  is  the  most  variable  portion  of  the  digestive  tube.  It  begins  as  the 
intestinum  caecum  in  the  fossa  iliaca  dextra,  surrounds  a  part  of  the  peritoneal  cavity  and  the 
small  intestine  with  a  large  loop,  which  ends  in  the  fossa  iliaca  sinistra  and  in  which  we 
distinguish  an  ascending  (colon  ascendens),  a  transverse  (colon  transversum)  and  a  descending 
limb  (colon  descendens).  Its  terminal  portion  (colon  sigmoideum)  hangs  as  a  loop  generally 
down  into  the  cavity  of  the  small  pelvis  (see  p.  544)  and  goes  over  in  front  of  the  sacrum  into 
the  rectum.  It  is  on  an  average  about  1  K>  metres  long.  The  portion  from  the  caecum  to  the 
rectum  is  called  the  colon  (griping  intestine). 
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620  and  621.  Villi  of  the  small  intestine, 

fi  om  the  upper  part  of  the  intestine.  from  the  lower  part  of  the  intestine. 

Magnification:  12  :  1. 

The  large  intestine  is  characterized  (see  Figs.  622,  623  and  625)  by  the  fact  that  its 
surlace  is  not  smoothly  cylindrical  but  presents  a  nodular  appearance  due  to  three  rows  of 
liregu  ai ,  flask-like  projections,  haustra  coli.  "these  rows  of  haustra  are  separated  from  one 
another  by  three  band-like  strips  of  the  longitudinal  muscle  (see  p.  545),  taeniae  coli,  which 
nin  m  the  long  axis  of  the  intestine,  but  they  are  besides  individually  further  subdivided  by 
urrows  of  varying  depth  which  correspond  to  sickle-shaped  folds  on  the  surface  of  the  mucous 
membiane,  the  plicae  semilunares  coli.  The  diameter  of  the  large  or  thick  intestine  is  larger 
than  that  of  the  small  intestine,  but  diminishes  gradually  toward  its  termination.  The 
distention  of  the  large  intestine  with  faeces  usually  diminishes  from  the  caecum  toward  the 
rectum,  so  that  the  colon  descendens  is  usually  empty  and  collapsed;  the  colon  sigmoideum  is, 
on  the  contrary,  often  distended  by  gas  or  faeces. 

The  intestinum  caecum  ( blind  gut)  (see  Figs.  622-625)  is  the  blind-sac-like 
portion  of  the  large  intestine  situated  below  the  opening  of  the  intestinum  ileum  into  the 
large  intestine.  Its  upper  boundary  is  indicated  externally  by  a  deep  incomplete  groove  which 
sui  rounds  the  intestine  at  the  level  of  this  opening  and  to  which  internally  the  frenula  valvulae 
coli  correspond.  The  contracted  caecum  (see  Fig.  623)  forms  a  kink  in  this  furrow  with  the 
colon  ascendens,  so  that  it  runs  to  the  left,  downward  and  backward;  its  haustra  are  but  little 
marked  and  it  has  the  shape  of  a  wedge,  from  the  apex  of  which  the  processus  vermiformis 
goes  off  with  more  or  less  distinct  narrowing,  at  first  in  the  direction  of  the  main  tube.  The 
distended  caecum  (see  Figs.  622,  624,  625  and  647)  forms  a  less  marked  kink  with  the 
colon  ascendens  and  is  directed  downward  and  a  little  to  the  left.  It  is  approximately  hemi¬ 
spherical  in  shape  and  has  well  marked  haustra.  The  processus  vermiformis  goes  off  directly 
from  the  medial  part  of  the  posterior  wall.  The  three  taeniae  coli  extend  toward  the  beginning 
of  the  processus  vermiformis;  in  the  contracted  intestine  they  converge  gradually  as  they 
approach,  in  the  distended  they  meet  one  another  in  the  form  of  a  T. 

The  processus  vermiformis  (0.  T.  vermiform  appendix)  (see  Figs.  622—625  and  647) 
is  a  narrow,  generally  cylindrical,  hollow,  blind-ending  appendix  of  the  intestinum  caecum,  the 
length,  curvature  and  position  of  which  vary  extraordinarily;  it  is  on  an  average  8%  centimetres 
long.  From  its  origin  behind  and  beneath  the  termination  of  the  small  intestine  it  runs  straight 
or  tortuous  toward  the  small  pelvis  or  upward  behind  the  caecum  or  to  the  left  and  upward 
behind  the  small  intestine,  or  often  in  some  other  direction.  Its  position  varies  correspond¬ 
ingly;  it  is  covered  in  its  course  partly  or  entirely  by  the  caecum.  It  is  covered  externally  by 
a  continuous  layer  of  longitudinal  muscle.  The  processus  vermiformis  often  becomes  partly  or 
entirely  obliterated  in  the  later  years  of  life. 
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622.- Caecum,  distended, 

viewed  from  behind,  after  removal  of  the  peritoneal  coat. 

Position  of  the  caecum  (see  Figs.  640 — 642).  The  caecum  rests  in  the  fossa  iliaca 
dextra  directly  upon  the  fascia  iliaca,  separated  by  this  from  the  m.  iliopsoas.  When  it  is  full 
its  lower  end  lies  just  over  the  lateral  half  of  the  right  ligamentum  inguinale;  its  right  wall  is 
in  contact  with  the  lateral  wall  of  the  abdominal  cavity;  its  anterior  wall  is  overlapped  below 
and  to  the  left  by  small  intestines  and  is  directly  in  contact  above  and  to  the  right  with  the 
anterior  abdominal  wall;  its  left  wall  may  reach  the  left  margin  of  the  right  m.  psoas  major 
and  the  right  vasa  iliaca  externa.  In  the  contracted  condition  the  lower  end  does  not  reach  so 
far  downward  and  the  anterior  wall  is  completely  covered  in  front  by  loops  of  small  intestine. 

The  wall  of  the  caecum  consists  like  that  of  the  whole  of  the  large  intestine  of  tunica 
serosa,  tunica  muscularis,  tela  suhmucosa  and  tunica  mucosa. 

The  tunica  serosa  (peritoneal  coat)  (see  Figs.  624  and  647)  covers  the  caecum  and  the 
vermiform  appendix  almost  completely  in  by  far  the  majority  of  cases;  it  leaves  free  only  a 
narrow  strip  which  extends  from  the  orifice  of  the  small  intestine  to  near  the  tip  of  the  vermi¬ 
form  process  (see  p.  565)  and  along  this  the  mesenteriolum  processus  vermiformis  is  attached 
to  the  intestine.  Sometimes  only  the  inferior  portion  of  the  posterior  wall  is  covered  by  the 
peritonaeum ;  the  upper  part  then  has  the  same  relations  as  the  colon  ascendens. 

The  tunica  muscularis  resembles  that  of  the  rest  of  the  large  intestine  (see  p.  545). 
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623.  Caecum,  contracted, 

viewed  from  behind,  after  removal  of  the  peritoneal  coat. 

Wall  of  the  caecum  (continued): 

The  tunica  mucosa  ( mucous  membrane)  (see  Figs.  624  and  625)  presents  fossa-like 
depressions  which  correspond  to  the  haustra,  and  plicae  semilunares  which  correspond  to  the 
constrictions  on  the  external  surface.  The  funnel-shaped  opening  of  the  processus  vermiformis 
is  sometimes  surrounded  on  the  left  and  above  by  a  sickle-shaped  fold  of  mucous  membrane 
(valvula  processus  vermiformis).  At  the  upper  limit  of  the  caecum  in  the  posterior  part  of 
the  left  wall  lies  the  opening  of  the  small  intestine  within  the  valvula  coli  (valve  of  the  large 
intestine).  In  the  formation  of  this  the  terminal  portion  of  the  small  intestine  is  invaginated 
into  the  cavity  of  the  large  intestine  (see  Fig.  625),  its  external  wall  being  fused  for  a  certain 
distance  with  that  of  the  large  intestine.  There  thus  arise  two  high  folds  formed  by  the  walls 
of  the  small  and  large  intestines,  the  labium  superius  and  labium  inferius  of  the  valvula  coli, 
of  which  the  lower  may  be  shorter  than  the  upper.  Both  folds  go  over  into  one  another  at  their 
ends  and  surround  the  opening  of  the  small  intestine  proper  by  their  projecting  margins.  This 
opening  is  slit-shaped  and  its  longitudinal  diameter  is  usually  directed  from  the  left  and  above 
to  the  right  and  downward.  From  the  point  of  union  of  the  two  folds  there  goes  off  in  front 
and  behind  a  high  fold  of  mucous  membrane  of  the  large  intestine,  the  frenulum  valvulae  coli ; 
the  two  frenula  have  in  common  with  the  labium  superius  a  sickle-like  form,  run  from  the 
left  and  above  to  the  right  and  downward  and  extend  over  more  than  half  the  circumference 
of  the  intestine;  the  posterior  frenulum  is  the  longer  and  broader.  They  correspond  to  the  deep 
furrow  on  the  outer  surface  at  the  level  where  the  caecum  forms  a  kink  with  the  large  in¬ 
testine  (see  p.  539).  The  valve  of  the  large  intestine  is  said  to  be  always  insufficient  in  the 
newly  born,  in  children  and  adults  it  is  normally  sufficient.  Regarding  the  mucous  membrane 
see  farther  p.  545. 
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624.  Caecum,  distended,  in  situ, 

partly  opened  from  in  front. 

(The  anterior  abdominal  wall  has  been  reflected  to  the  right  and  downward;  the  small  intestines 

have  in  large  part  been  removed.) 

The  colon  ascendens  (see  also  Figs.  640 — 643)  begins  at  the  frenula  valvulae  coli 
as  the  direct  continuation  of  the  caecum;  it  passes  upward  and  somewhat  backward  from  the 
fossa  iliaca  dextra  in  front  of  the  posterior  part  of  the  crista  iliaca  to  the  anterior  surface  of 
the  m.  quadratus  lumborum  dexter  and  then  turns  again  somewhat  forward  to  go  over  at  the 
inferior  pole  of  the  right  kidney  through  the  tiexura  coli  dextra  into  the  colon  transversum. 
Its  right  wall  touches  the  lateral  wall  of  the  abdomen;  its  anterior  wall  in  the  contracted 
condition  is  completely,  in  the  distended  condition  only  partly,  covered  by  loops  of  the  small 
intestine  and  elsewhere  is  ir  contact  with  the  anterior  abdominal  wall;  its  left  wall  is  bounded 
partly  by  the  m.  psoas  major,  partly  by  loops  of  small  intestine. 

The  flexura  coli  dextra  (0.  T.  hepatic  flexure  of  the  colon)  (see  Figs.  642,  643  and  645) 
reaches  either  only  from  below  to  the  inferior  pole  of  the  right  kidney  or  covers  the  latter  for 
some  distance  and  is  in  contact  in  front  and  above  with  the  impressio  colica  of  the  liver. 
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625.  Valve  of  the  large  intestine  (valvula  coli) 

and  neighboring  pieces  of  intestine,  cut  through,  viewed  from  in  front. 

The  colon  transversum  ( transverse  colon)  (see  Figs.  642  and  645)  runs  out  to  the 
left  and  somewhat  upward  from  the  flexura  coli  dextra  over  the  median  plane  in  a  curve  convex 
forward  and  at  the  same  time  somewhat  downward  and  goes  over  just  at  the  right  of  the 
extremitas  inferior  of  the  spleen  through  a  sharp  curve  (flexura  coli  sinistra)  into  the  colon 
deseendens  (see  Fig.  644):  it  is  often  markedly  curved  downward.  In  its  course  it  is  bounded 
above  by  the  impressio  colica  of  the  liver,  the  body  of  the  gall  bladder  and  the  curvatura 
ventriculi  major:  it  lies  in  front  of  the  pars  deseendens  duodeni,  the  pancreas,  the  pars  ascendens 
duodeni  and  the  upper  part  of  the  left  kidney:  on  its  inferior  surface  lie  loops  of  the  intestinum 
jejunum,  the  latter  being  on  the  left  also  shoved  upward  and  partly  behind  it;  its  anterior 
surface  (see  Figs.  640  and  649)  is  covered  by  the  omentum  majus  and  by  this  separated  from 
the  anterior  abdominal  wall  and  (on  the  left)  from  the  diaphragm. 

The  flexura  coli  sinistra  (0.  T.  splenic  flexure  of  the  colon)  makes  a  sharper  bend  than 
the  flexura  coli  dextra  and  lies  in  front  of  the  upper  part  of  the  lateral  margin  of  the  left 
kidney,  regularly  higher  and  farther  dorsalward  than  the  right;  it  reaches  as  far  as  the  spleen 
(see  p.  554)  and  may  when  the  stomach  is  empty  reach  as  far  as  the  left  dome  of  the  diaphragm. 

The  colon  deseendens  (see  Figs.  641  and  642)  runs,  in  a  curve  which  is  slightly 
convex  backward  and  lateralward,  to  the  inferior  pole  of  the  left  kidney  and  then  downward 
and  forward  on  the  lateral  surface  of  the  m.  psoas  major  in  front  of  the  m.quadratus  lumborum, 
the  posterior  part  of  the  crista  iliaca  and  the  m.iliacus  to  the  fossa  iliaca  sinistra;  there  it  bends 
around  and  extends  parallel  to  and  above  the  lig.  inguinale  sinistrum  to  the  right,  downward 
and  forward,  in  front  of  the  m.  iliopsoas  until  it  is  in  front  of  the  vasa  iliaca  externa  and 
the  left  ductus  deferens  (in  the  male,  the  ligamentum  teres  uteri  in  the  female);  in  that 
situation  it  goes  over  into  the  colon  sigmoideum  (see  also  Fig.  648).  It  is  bounded  above  and 
on  the  left  by  the  lateral  wall  of  the  abdomen;  below,  its  anterior  wall  may  lie  partly  against 
the  anterior  abdominal  wall,  otherwise  it  is  overlapped  by  loops  of  small  intestine  (see  Fig.  640). 
It  is  much  longer  than  the  colon  ascendens. 

Spalteholz,  Atlas.  6th  ed. 
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626.  Rectum,  after  removal  of  the  peritonaeum,  viewed  from  in  front. 

The  colon  sigmoideum  (0.  T.  sigmoid  flexure  of  the  colon)  (see  Figs.  642  and  648) 
forms  between  the  colon  descendens  and  the  rectum  a  movable  loop  of  variable  length  consisting 
of  two  limbs  running  nearly  parallel  to  one  another.  This  either  hangs  down  into  the  small  pelvis 
and  lies  upon  the  left  and  posterior  wall  of  the  same,  or  it  passes  directly  upward  or  obliquely  to 
the  right  and  upward;  the  latter  position  is  especially  frequent  in  the  new  born.  The  colon  sig¬ 
moideum  is  usually  overlapped  by  loops  of  small  intestine.  At  its  termination  it  goes  over,  in  a 
curve  or  straight,  in  front  of  the  3rd  sacral  vertebra  in  the  median  plane  into  the  rectum.  The 
junction  is  indistinct  and  only  recognizable  by  the  fact  that  the  haustra  which  are  indistinctly 
marked  but  still  recognizable  in  the  colon  sigmoideum  stop  altogether,  and  that,  of  the  three 
taeniae,  the  omentalis  and  the  libera  unite  in  order  to  form  the  anterior  strengthening  band  of 
the  longitudinal  muscle  of  the  rectum  while  the  taenia  mesocolica  goes  over  into  the  posterior  band. 

Wall  of  the  large  or  thick  intestine. 

The  tunica  serosa  (peritoneal  coat),  after  development  has  been  completed,  covers  only 
the  anterior,  lateral  and  medial  walls  of  the  colon  ascendens  and  descendens,  the  posterior  wall 
being  left  free  to  a  variable  extent.  The  colon  transversum  is  almost  completely  covered  by  it, 
being  free  from  it  only  along  the  taenia  mesocolica  where  the  mesocolon  transversum  is  attached, 
and  along  the  taenia  omentalis,  where  the  omentum  majus  goes  off.  The  colon  sigmoideum 
behaves  similarly  to  a  loop  of  small  intestine  and  there  remains  only  a  narrow  strip  uncovered 
by  peritonaeum  where  the  mesocolon  sigmoideum  is  attached.  Along  the  whole  large  intestine 
are  found  variably  developed  lobe-like  fatty  duplicatures  of  the  tunica  serosa,  appendices 
epiploicae;  they  are  usually  situated  near  the  taeniae  (see  Figs.  647  and  648). 
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627.  Rectum,  opened,  viewed  from  in  front. 

(A  strip  has  been  cut  out  of  the  anterior  wall.  The  mucous  membrane  has  been  partly  dissected  off.) 

Wall  of  the  large  or  thick  intestine  (continued): 

Tunica  muscularis:  the  stratum  longitudinale  is  limited  to  three  strips  which  are  called 
the  taeniae  coli  (see  Figs.  622 — 624,  641  and  642).  On  the  colon  ascendens,  colon  descendens 
and  colon  sigmoideum  the  taenia  libera  is  placed  anteriorly,  the  taenia  mesocolica  posteriorly 
and  medianward  and  the  taenia  omentalis  posteriorly  and  lateralward;  on  the  colon  transversum 
the  taenia  libera  lies  below  (see  Figs.  641  and  646),  the  taenia  mesocolica  behind,  the  taenia  omen¬ 
talis  in  front  and  above.  The  stratum  circulare  is  uninterrupted  and  is  somewhat  strengthened  at 
the  plicae  sigmoideae.  The  thickness  of  the  musculature  increases  somewhat  from  above  downward. 

The  tunica  mucosa  is  connected  with  the  tunica  muscularis  by  the  connective  tissue  of 
the  tela  submucosa  and  is  elevated  into  large  sickle-shaped  folds,  plicae  semilunares  coli  (see 
p.  539).  Its  finer  structure  agrees  with  that  of  the  upper  part  of  the  rectum  (see  p.  547). 
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628.  Mucous  membrane 

of  the  rectum  (upper  part), 


view¬ 


ed  from  the  surface.  Magnification:  12:1. 


629.  Transverse 
section  through  the 
pars  analis  recti. 

Magnification:  2:1. 


The  rectum  (intestinum  rectum )  (see  Figs. 

626,  627,  642,  708,  709,  718  and  720)  is  the  . 

terminal  portion  of  the  digestive  tube  which  extends  from  the  colon  sigmoideum  through  the 
inferior  wall  of  the  small  pelvis  to  the  inferior  opening,  the  anus.  It  is  about  16  cm  long  and 
runs  in  the  median  plane  at  first  downward  and  backward,  and  extends  forward  and  downward 
directly  in  front  of  the  sacrum  and  coccyx  in  a  curve  which  is  concave  forward  and  upward  the 
flexura  sacralis,  as  far  as  the  facies  posterior  of  the  prostata  (in  the  male,  the  lower  part  of  the 
posterior  vaginal  wall  in  the  female);  thence  it  goes  downward  and  backward  in  a  markedly 
curved  arch  convex  in  front,  the  flexura  perinealis.  It  is  covered  above  in  front  and  laterally  bv 
peritonaeum;  the  lines  of  reflection  of  the  peritonaeum  then  gradually  turn  forward  and  leave 
the  lateral  walls  uncovered.  From  the  anterior  wall  in  the  region  of  the  right  plica  transversalis 
recti  (see  p.  547),  the  peritonaeum  in  the  male  is  reflected  upon  the  bladder  at  the  level  of  the 
mouths  of  the  ureters  and  thus  lines  a  fossa,  the  excavatio  rectovesicalis  (see  p.  615);  in  the 
female  it  turns  to  the  posterior  wall  of  the  vagina  at  the  level  of  the  orificium  externum  uteri 
and  forms  the  excavatio  rectouterina  [cavum  Douglasi]  (see  p.  623).  In  this  portion  of  its 
course  the  rectum  is  covered  above  by  loops  of  small  intestine  or  by  the  colon  sigmoideum ,  below, 
its  anterior  wall  lies  in  the  male  on  the  posterior  surface  of  the  bladder  when  the  latter  is 
distended,  in  the  female  on  the  uterus.  Beneath  the  site  of  reflection  of  the  peritonaeum  the 
anterior  wall  in  the  male  lies  against  the  fundus  vesicae,  the  ductus  deferentes  and  vesiculae 
seminales  as  well  as  the  facies  posterior  prostatae,  in  the  female  against  the  posterior  wall  of 
the  vagina.  The  rectum  then  turns  away  from  these  structures  backward  and  downward,  and  is 
surrounded  a  little  above  the  anus  by  the  fibres  of  the  mm.  levatores  ani  and  sphincter  am 
externus.  In  the  frontal  direction  also  it  often  presents  curves,  produced  by  lateral  furrows, 
which  correspond  to  the  plicae  transversales  recti  (see  p.  547).  The  middle  portion  is  rarely 
entirely  empty;  it  is  often  on  the  contrary  the  site  of  a  spindle-shaped  distension,  the  ampulla 
recti.  The  lowest  portion  surrounded  by  the  mm.  levatores  ani  and  the  mm.  sphincteres,  corre¬ 
sponding  to  the  pars  analis  recti  (see  p.  547)  is  alwayTs  found  empty  and  contracted,  and 
represents  the  canalis  analis  the  narrow,  the  slit-like  lumen  of  which  lies  in  the  median  plane. 

Wall  of  the  rectum.  Tunica  muscularis  (see  also  Fig.  626).  The  stratum  longitudinale 
covers  the  whole  surface  but  forms  in  front  and  behind  a  stronger  and  shorter  band  of  fibres  (see 
p.  544) ;  only  in  the  lower  part  of  the  ampulla  is  the  distribution  more  even.  A  band  of  smooth 
muscle  fibres  which  arise  from  the  lig.  sacrococcygeum  anterius,  m.  rectococcygeus  (see  Figs.  (23 
to  725)  is  mixed  with  them  on  the  posterior  surface.  The  longitudinal  fibres  interweave  below 
with  the  fibres  of  the  mm.  levatores  ani  and  go  partly  to  the  skin.  The  stratum  circulare  is 
emphasized  in  the  base  of  each  plica  transversalis ;  at  the  inferior  end  it  is  concentrated  gradually 
to  form  the  m.  sphincter  ani  internus  and  reaches  as  far  as  the  junction  with  the  external  skin. 
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Wall  of  the  rectum  (continued).  The  tunica  mucosa  ( mucous  membrane )  (see  Figs.  627 
and  628)  is  separated  from  the  tunica  muscularis  by  the  connective  tissue  of  the  tela  submucosa. 
It  forms  in  the  distended  rectum  in  common  with  this  (and  a  band  of  the  circular  muscle 
layer)  usually  two  sickle-shaped  transverse  folds,  plicae  transversales  recti,  which  surround 
more  than  half  the  circumference  of  the  tube;  of  these  two  folds  the  lower,  larger  one,  6 — 6,5  cm 
above  the  anus,  lies  on  the  right  (see  Figs.  709  and  719),  the  upper  one  9 — 10  cm  above  the 
anus  on  the  left;  a  third  is  often  present  on  the  left  below  them  about  4  cm  above  the  anus. 
Below  the  ampulla  recti  project  5 — 10  longitudinal  folds  of  the  mucous  membrane,  colomnae 
rectales  [Morgagnii] ,  which  contain  bundles  of  longitudinal  muscles.  They  become  higher  and 
broader  below  and  each  unites  with  the  two  neighboring  ones  by  means  of  arch-like  folds  which 
help  to  bound  fossa-like  depressions  open  above,  the  sinus  rectales.  The  next  zone,  annulus 
haemorrhoidalis,  reaches  below  as  far  as  the  line  from  which  on  hairs,  sebaceous  glands  and 
glandulae  circumanales  appear;  it  bounds  the  anus,  is  fairly  smooth  when  distended,  but  at 
other  times  presents  a  circular  ridge  due  to  the  bulging  of  the  m.  sphincter  ani  internus  and 
indentations  corresponding  to  radial  folds  streaming  out  to  the  skin  (see  Fig.  722).  At  the 
mucous  membrane  of  the  annulus  haemorrhoidalis  and  somewhat  above  it  can  often  be  seen 
ampulla-like  dilatations  of  the  venous  plexus  haemorrhoidalis  internus  which  may  develop  into 
flask-shaped  projections,  haemorrhoidal  tumors  (varices  haemorrhoidales).  The  region  of  the 
columnae  rectales,  the  sinus  rectales  and  the  annulus  haemorrhoidalis  is  as  whole  designated  the 
pars  analis  recti.  The  mucous  membrane  in  the  upper  part  has  the  same  structure  as  in  the  large 
intestine;  it  is  whitish,  contains  numerous  tube-like  glandulae  intestinales  [Lieberkuehni] 
running  perpendicularly  to  the  surface,  the  openings  of  which  are  visible  as  small  holes  with  the 
aid  of  a  hand-lens  (see  Fig.  628)  and  between  them  are  scattered  lymph  nodules,  noduli  lympha- 
tici,  the  domes  of  which  project  somewhat  above  the  surface  (see  Fig.  627).  The  mucous  mem¬ 
brane  of  the  annulus  haemorrhoidalis  changes  somewhat  in  structure  and  mediates  the  gradual 
transition  to  the  external  skin. 
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The  liver  (hepar)  (see  also  Figs.  630  and  632)  is  a  large,  reddish-brown  gland,  almost 
2  kilo  in  weight,  approximately  wedge-shaped,  which  is  situated  for  the  most  part  to  the  right 
of  the  median  plane  in  the  regio  hypochondriaca  dextra  and  in  the  regio  epigastrica,  a  small 
part  however  reaching  over  into  the  regio  hypochondriaca  sinistra.  It  presents  for  examination 
five  surfaces,  a  right,  an  anterior  and  a  superior  which  together  form  the  facies  superior,  a 
posterior,  facies  posterior,  and  an  inferior,  facies  inferior.  The  facies  superior  and  inferior 
meet  in  the  sharpened  mar  go  anterior;  on  the  right  side  this  presents  a  shallow  indentation, 
in  which  the  fundus  of  the  gall  bladder  is  visible,  on  the  left  side  a  sharper  notch,  the  incisura 
umbilicalis.  This  notch  and  a  fold  of  peritonaeum  running  upward  from  it  on  the  facies  superior 
separate  a  larger,  right  lobe,  lobus  hepatis  dexter,  from  a  smaller,  left,  variable  lobus  hepatis 
sinister.  On  the  inferior  and  posterior  surfaces,  the  left  lobe  is  bounded  by  the  correspondingly 
directed  fossa  sagittalis  sinistra,  while  a  medial  region  is  marked  off  from  the  right  lobe  by 
the  fossae  sagittales  dextrae,  approximately  parallel  to  it;  this  medial  region  is  divided  by  the 
transversely  placed  porta  hepatis  into  the  lobus  quadratics  and  the  lobus  caudatus  [Spigeli], 
The  right  surface  is  approximately  rectangular  and  everywhere  somewhat  convex;  it  goes  over 
gradually  into  the  anterior,  superior  and  posterior  surfaces;  with  the  inferior  it  helps  to  form 
the  margo  anterior.  The  anterior  surface  is  approximately  triangular  and  smooth;  it  is  not 
sharply  limitable  from  the  superior  surface  and  with  the  inferior  surface  it  forms  the  margo 
anterior.  The  superior  surface,  like  the  right  and  (for  the  most  part)  the  anterior,  lies  directly 
against  the  diaphragm  and  is  curved  corresponding  to  the  shape  of  that  structure;  it  reaches 
somewhat  higher  up  on  the  right  than  on  the  left  and  between  is  slightly  depressed  (impressio 
cardiaca);  it  meets  the  posterior  surface  in  a  blunt  margin.  The  facies  posterior  is  approxi¬ 
mately  rectangular-triangular,  and  is  uneven.  It  is  curved  so  as  to  be  convex  on  the  right 
side  where  it  is  formed  by  the  right  lobe  of  the  liver;  passing  to  the  left  there  then  follows 
the  superior  fossa  sagittalis  dextra  as  a  flat  furrow,  fossa  venae  cavae,  which  is  filled  up  by 
the  v.  cava  inferior;  it  helps  to  bound  below  the  triangular  fossa  situated  to  the  right,  namely 
the  impressio  suprarenalis,  for  the  glandula  suprarenalis  dextra. 
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632«  Li  V6  fwith  lines  of  reflection  of  the  peritonaeum,  from  below and  behind. 

Liver  (continued).  To  the  facies  posterior  belongs  farther  the  quadrangular,  oblong 
lobus  caudatus,  the  long  axis  of  which  is  placed  vertically  and  lies  upon  the  right  crus  mediale 
diaphragmatis.  To  the  left  of  this  follows  the  upper  part  of  the  fossa  sagittalis  sinistra,  the 
fossa  ductus  venosi,  which  extends  for  a  variable  distance  in  front  of  the  lobus  caudatus  and 
in  its  depth  contains  the  cord-like  ligamentum  venosum  [Arantii],  the  obliterated  ductus 
venosus  (see  p.  491).  Near  the  upper  part  of  this  fossa,  on  the  left  lobe  of  the  liver,  the  groove¬ 
like  impressio  oesophagea  (for  the  pars  abdominalis  oesophagi)  runs  downward  and  to  the  left. 
The  facies  inferior  is  very  irregular  and  runs  obliquely  forward,  downward  and  to  the  right; 
it  is  bounded  behind  on  the  right  at  the  posterior  surface  by  a  blunt  margin,  on  the  left  at  the 
upper  by  a  sharper  margin,  the  continuation  of  the  margo  anterior.  The  right  lobe  presents  in 
front  a  flat  depression,  impressio  colica,  for  the  flexura  coli  dextra  and  the  colon  transversum ; 
behind  it  on  the  right  lies  the  oblong  impressio  renalis  for  the  right  kidney  and  to  the  left  of  it 
the  flatter  impressio  duodenalis  for  the  pars  descendens  duodeni.  Thence,  in  front  of  the  fossa 
venae  cavae  and  behind  the  fossa  vesicae  felleae,  a  strip  of  liver  substance,  the  processus 
caudatus,  extends  to  the  left  to  the  inferior  margin  of  the  lobus  caudatus;  to  the  left  of  it 
projects  downward  a  flat  process  of  the  latter,  the  processus  papillaris.  Directly  in  front  of 
these  structures  lies  the  porta  hepatis  and  in  front  of  it  the  lobus  quadratus,  which  is  slightly 
concave  for  the  pars  superior  duodeni,  impressio  duodenalis,  and  the  pars  pylorica  of  the 
stomach.  On  the  right  this  lobe  is  bounded  by  the  flat  inferior  fossa  sagittalis  dextra,  the 
fossa  vesicae  felleae,  which  is  completely  hidden  by  the  gall  bladder,  on  the  left  by  the  inferior 
part  of  the  fossa  sagittalis  sinistra,  the  narrow  fossa  venae  umbilicalis,  in  which  is  situated 
the  cord-like  ligamentum  teres  hepatis,  the  obliterated  v,  umbilicalis  (see  p.  491).  On  the  left 
lobe  of  the  liver  near  the  processus  papillaris  can  be  seen  a  larger  projection,  the  tuber  omen- 
tale,  which  adjoins  the  omentum  minus;  it  is  surrounded  by  a  deep  and  broad  groove,  impressio 
gastrica,  in  which  the  stomach  comes  into  contact  with  the  liver. 
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Liver  (continued)  (seeFigs.630 — 632).  The  posterior 
part  of  the  sharpened  edge  of  the  left  lobe  not  infrequently 
presents  a  flat  appendix  of  variable  size,  composed  of  con¬ 
nective  tissue,  the  appendix  fibrosa  hepatis;  it  is  the  rem¬ 
nant  of  the  liver  substance  present  there  in  the  new-born 
and  later  still  contains  parts  of  the  bile  ducts,  the  vasa 
aberrantia  hepatis  (not  illustrated),  and  blood  vessels. 

The  liver  completely  fills  up  the  dome  of  the  diaphragm  on  the  right  side,  only  partly 
on  the  left,  and  is  in  contact  with  this  muscle  in  the  largest  part  of  the  facies  superior  and 
posterior.  It  is  covered  to  a  large  extent  by  the  lower  ribs;  its  anterior  surface  lies  directly 
in  contact  with  the  anterior  abdominal  wall  (see  Fig.  642)  only  in  the  regio  epigastrica 
above  a  line  which  extends  between  the  anterior  ends  of  the  right  9th  or  10th  and  the  left  8th 
costal  cartilage;  the  incisura  umbilicalis  is  situated  somewhat  to  the  right  of  the  median  plane. 
The  facies  inferior  is  in  close  contact  with  various  abdominal  organs  all  of  which  leave  im¬ 
pressions  upon  it  (see  these,  p.  549).  Beneath  the  processus  caudatus  is  situated  the  foramen 
epiploicum  [Winslowi]. 

The  liver  is  for  the  most  part  covered  by  the  tunica  serosa  ( peritoneal  coat).  Only  the 
posterior  surface  of  the  right  lobe,  a  triangular  field  on  the  upper  surface  in  front  of  the  lobus 
caudatus,  the  porta  hepatis,  the  fossae  sagittales  and  two  additional  narrow  strips  remain  free 
from  it;  of  the  latter  one  extends  from  the  incisura  umbilicalis  upward  to  the  triangular  area 
mentioned  and  is  situated  at  the  starting  point  of  the  ligamentum  falciforme  hepatis,  while  the 
other  runs  from  the  triangular  area  to  the  left  as  far  as  the  appendix  fibrosa,  and  serves  as  an 
origin  for  the  left  portion  of  the  ligamentum  coronarium  hepatis  and  the  ligamentum  trianguläre 
sinistrum.  From  the  fossa  ductus  venosi  and  the  porta  hepatis  the  omentum  minus  goes  off. 

At  the  porta  hepatis  the  branches  of  the  v.  portae  and  the  a.  hepatica  enter  the  liver 
and  the  branches  of  the  ductus  hepaticus  leave  it,  while  the  vv.  hepaticae  leave  the  liver  on 
the  upper  surface  in  the  neighborhood  of  the  fossa  venae  cavae. 

A  sagittal  plane  passing  through  the  v.  cava  inferior  and  the  fundus  of  the  gall  bladder 
divides  the  liver  into  two  parts  of  almost  equal  weight  and  separates  fairly  exactly  the  domains 
of  the  right  and  left  branches  of  the  v.  portae,  of  the  a.  hepatica  and  of  the  ductus  hepaticus. 
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635.  Excretory  ducts  of  the  liver  and  pancreas, 

viewed  from  in  front. 

(In  the  pancreas  the  ducts  have  been  dissected  out;  the  duodenum  has  been  partly  opened; 
of  the  liver  only  the  right  lobe  has  been  retained  and  it  has  been  pressed  somewhat  aside.) 

The  ductiis  hepaticus  (see  also  Figs.  632  and  633),  the  excretory  duct  of  the  liver,  begins 
in  the  porta  hepatis  by  the  union  of  a  right  and  a  left  branch.  It  runs  downward  in  the  liga- 
mentum  hepatoduodenale  to  the  right  of  the  a.  hepatica  propria  and  in  front  of  the  v.  portae  and 
soon  unites  at  an  acute  angle  with  the  ductus  cysticus  to  form  the  ductus  choledochus  (vide infra). 

The  gall  bladder  (vesica  fellea )  (see  also  Figs.  632 — 634,  642 — 645)  is  an  oblong, 
pear-shaped  sac,  which  is  fastened  by  loose  connective  tissue  in  the  fossa  vesicae  felleae  of  the 
liver.  When  the  bladder  is  full,  its  broad,  blind  and  rounded  end,  fundus  vesicae  felleae,  pro¬ 
jects  somewhat  beyond  the  margo  anterior  of  the  liver  and  comes  in  contact  with  the  anterior 
abdominal  wall  just  medianward  from  the  anterior  extremity  of  the  9th  costal  cartilage  of  the 
right  side.  From  the  fundus  the  corpus  vesicae  felleae  extends  upward,  backward  and  some¬ 
what  to  the  left  and  narrowing  suddenly  (collum  vesicae  felleae)  goes  over  at  the  right  side 
of  the  porta  hepatis  into  the  ductus  cysticus.  The  gall  bladder  comes  into  contact  below  with 
the  colon  transversum  and  behind  with  the  pars  descendens  duodeni.  The  fundus  and  the 
posterior,  inferior  surface  possess  a  peritoneal  coat,  tunica  serosa.  The  wall  consists  of  a 
delicate  layer  of  mostly  circular  muscle  fibres,  tunica  muscularis,  and  a  mucous  membrane, 
tunica  mucosa,  from  which  project  numerous  ridges,  plicae  tunicae  mucosae,  arranged  in  the 
form  of  a  network.  The  ductus  cysticus  leaves  the  bladder  with  a  marked  downward  bend, 
extends  downward  and  to  the  left  and  after  a  short  course  joins  the  ductus  hepaticus;  its 
mucous  membrane  presents  a  series  of  folds,  which  are  arranged  in  the  form  of  a  spiral 
(valvula  spiralis  [Heisteri]),  and  which  correspond  to  grooves  on  the  external  surface. 

The  ductus  choledochus  runs  downward,  in  the  direction  of  the  ductus  hepaticus,  at  first  in 
the  ligamentum  hepatoduodenale  to  the  right  of  the  v.  portae,  then  in  the  caput  pancreatis  at  the 
junction  of  the  left  and  posterior  walls  of  the  pars  descendens  duodeni.  It  perforates  the  tunica 
muscularis  of  the  same,  extends  downward  in  the  tela  submucosa  and  opens  near  the  ductus 
pancreaticus  or  in  common  with  it  at  the  inferior  extremity  of  the  plica  longitudinalis  duodeni. 
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636.  Pancreas,  right  portion ,  drawn  apart,  viewed  from  in  front. 

(The  peritonaeum  has  been  dissected  off.) 

The  pancreas  (see  also  Figs.  614  and  635)  is  an  unpaired,  long  gland  of  a  grayish-red 
color  which  lies  transversely  in  front  of  the  posterior  wall  of  the  abdominal  cavity.  It  presents 
for  examination  a  caput,  a  corpus  and  a  cauda  pancreatis.  The  caput  pancreatis  fills  up  the  con¬ 
cavity  of  the  pars  descendens  and  pars  inferior  duodeni  and  is  intimately  united  with  their  walls. 
A  notch  directed  from  left  to  right,  incisura  pancreatis,  in  which  run  the  a.  and  v.  mesenterica 
superior,  marks  off  the  inferior  portion,  processus  uncinatus  [Winslowi] ;  this  lies  below  upon 
the  pars  inferior  duodeni;  above  it  is  shoved  up  behind  the  upper  portion  and  is  hollowed  out 
in  the  form  of  a  groove  on  its  anterior  surface  for  the  a.  and  v.  mesenterica  superior.  From 
its  upper  part  and  from  the  beginning  of  the  corpus  a  broad,  blunt-wedge-shaped  mass,  the 
tuber  omentale,  projects  forward  and  upward,  its  dome  covered  by  peritonaeum  coming  into  con¬ 
tact  with  the  inferior  surface  of  the  omentum  minus.  The  anterior  surface,  facies  anterior,  of  the 
caput,  is  in  contact  above  with  a  part  of  the  corpus  ventriculi,  with  the  pars  pylorica  of  the 
stomach  and  with  the  pars  superior  duodeni,  below  with  loops  of  small  intestine;  between  the 
two  it  is  crossed  by  the  colon  transversum.  The  posterior  surface  (facies  posterior)  of  the  caput 
is  curved  so  as  to  be  concave  from  right  to  left  and  is  in  close  contact  in  front  of  the  1st  and  2nd 
lumbar  vertebra  with  the  pars  lumbalis  diaphragmatis,  the  aorta  abdominalis  and  the  v.  cava 
inferior;  above  it  is  in  contact  with  the  a.coeliaca,  a.  and  v. mesenterica  superior  and  the  begin¬ 
ning  of  the  v.  portae  as  well  as  the  vena  lienalis  and  the  v.  renalis  sinistra,  on  the  right  with  the 
ductus  choledochus.  The  corpus  pancreatis  (body  of  the  pancreas)  is  curved  from  right  to  left 
so  as  to  be  somewhat  convex  behind  and  has  an  approximately  triangular  prismatic  shape. 
Its  facies  anterior  is  directed  forward  and  upward  and  curved  so  as  to  be  concave,  correspon¬ 
ding  to  the  bulging  curvature  of  the  paries  posterior  ventriculi,  which  is  in  contact  with  it. 
The  facies  inferior  is  narrower  and  curved  slightly  in  the  form  of  the  letter  S.  It  rests  to 
the  right  upon  the  flexura  duodenojejunalis,  to  the  left  upon  the  end  of  the  colon  transversum; 
between  lie  upon  it  the  loops  of  the  upper  part  of  the  small  intestine.  With  the  anterior 
surface  it  forms  a  sharp  margin,  margo  anterior,  directed  toward  the  root  of  the  mesocolon 
transversum.  The  facies  posterior  is  in  direct  contact  with  the  v.  lienalis  and  the  v.  renalis 
sinistra,  the  left  suprarenal  and  kidney  and  presents  a  flat  depression  corresponding  to  these 
organs,  as  well  as  a  groove  for  the  left  renal  vessels  and  the  v.  mesenterica  inferior.  With  the 
inferior  surface  it  forms  the  blunter  margo  posterior,  with  the  anterior  surface  the  sharper 
margo  superior,  which  is  concave  upward.  The  cauda  pancreatis  (tail  of  the  pancreas)  is  the 
blunt  end  directed  to  the  left  and  upward;  its  narrow  inferior  surface  lies  upon  the  flexura  coli 
sinistra  and  its  posterior  surface  comes  into  contact  with  the  lower  part  of  the  spleen. 
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637.  Spleen,  viewed  from  in  front  and  somewhat  from  the  right. 

(The  peritonaeum  has  been  dissected  off  at  the  hilus  lienis.) 

Pancreas  (continued) :  The  anterior  and  inferior  surfaces  are  covered  by  peritonaeum  (see 
Fig.  614).  The  posterior  surface  is  free  from  it  (see  also  p.  567);  in  addition,  transversely  in 
front  of  the  caput  and  along  the  margo  anterior,  is  a  narrow  strip  which  remains  uncovered  by 
peritonaeum  and  to  which  is  turned  the  root  of  the  mesocolon  transversum.  The  portion  lying 
above  this  strip  belongs  to  the  bursa  omentalis.  On  the  portion  situated  below  this  strip  there 
is  also  free  from  peritonaeum  the  area,  in  which  the  a.  and  v.  mesenterica  superior  extend  to  the 
root  of  the  mesentery. 

The  duct  (ductus  pancreaticus  [ Wirsungi ])  (see  Fig.  635)  begins  as  a  delicate  duct 
in  the  cauda,  extends  within  the  substance  of  the  gland  to  the  right  to  the  caput  and  gradually 
enlarges  as  it  receives  numerous  narrow  branches.  In  the  caput  it  is  markedly  tortuous  and 
runs  to  the  right  and  somewhat  downward;  near  its  lower  end  it  lies  close  to  the  ductus 
cboledochus  and  opens  at  the  inferior  extremity  of  the  plica  longitudinalis  duodeni  (see  also 
Fig.  615)  either  after  previous  union  with  the  former  or  separately  from  it.  In  the  upper  part 
of  the  caput,  in  front  of  the  ductus  choledochus,  very  often  runs  in  a  transversal  direction  a 
small  duct  (ductus  pancreaticus  accessorius  [Santorini]),  which  opens  as  well  in  the  main  duct 
as  in  the  duodenum  (upon  the  papilla  duodeni  [Santorini]  see  also  Fig.  615),  and  which 
generally  a  little  decreases  in  its  diameter  from  the  left  to  the  right;  sometimes  the  opening 
in  the  duodenum  is  absent;  sometimes  the  upper  duct  is  the  larger  of  the  two  or  opens  in 
common  with  the  ductus  choledochus. 

The  spleen  (lien)  (see  also  Fig.  638)  is  an  unpaired,  soft,  oblong  organ,  very  variable  in 
size,  of  a  dark  bluish-red  color.  Its  largest  surface,  facies  diaphragmatica,  directed  to  the  left, 
backward  and  upward,  is  smooth  and  convex.  It  is  separated  by  a  blunt  margin,  margo  poste¬ 
rior,  from  the  narrow,  flat  or  slightly  concave  facies  renalis,  which  is  directed  medianward  and 
downward.  The  sharper,  repeatedly  indented  margo  anterior  separates  the  facies  diaphrag¬ 
matica  from  the  markedly  concave  facies  gastrica,  which  looks  forward  and  to  the  right.  Upon 
this,  near  the  medial  margin  and  parallel  with  it,  lies  a  series  of  depressions  or  a  slit,  the  hilus 
lienis,  in  which  enter  or  leave  the  vessels  and  nerves.  The  upper  pole  of  the  spleen,  extremitas 
superior,  is  curved  medianward;  the  lower  pole,  extremitas  inferior,  is  directed  to  the  left  and 
downward.  The  medial  surface  of  the  latter  goes  over  usually  into  an  approximately  triangular 
area,  well  marked  off  from  the  facies  renalis  and  gastrica;  this  area  serves  above  (in  the 
immediate  neighborhood  of  the  hilus)  for  contact  with  the  cauda  pancreatis  and  below  for 
contact  with  the  flexura  coli  sinistra. 
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638.  Spleen  with  peritonaeum, 

viewed  from  in  front  and  somewhat  from  the  rig-lit. 

Spleen  (continued):  Position  (see  Figs.  643  and  644).  It  lies  in  the  posterior  part  of 
the  left  regio  hypochondriaca  so  inserted  between  the  posterior  circumference  of  the  stomach, 
left  kidney  and  diaphragm  that  it  is  not  visible  from  in  front.  Its  facies  diaphragmatica  is 
so  closely  in  contact  with  the  concave  surface  of  the  diaphragm  that  it  corresponds  approxi¬ 
mately  to  the  space  between  the  9th  and  11th  rib  on  the  left  side,  and  that  its  long  diameter 
runs  approximately  parallel  to  the  10th  rib;  it  is  separated  from  the  ribs  not  only  by  the 
peritonaeum  and  diaphragma  but  partly  also  by  the  pleural  cavity  and  the  lung.  The  extremitas 
superior  reaches  close  to  the  left  side  of  the  body  of  the  10th  or  11th  thoracic  vertebra.  The 
facies  renalis  is  in  contact  with  the  margo  superior  of  the  left  suprarenal  gland  and  with  the 
upper  anterior  part  of  the  margo  lateralis  of  the  left  kidney.  The  facies  gastrica  is  bounded 
in  front  and  to  the  right  by  the  fundus  and  corpus  ventriculi;  the  triangular  area  beneath  it 
lies  in  contact  with  the  cauda  pancreatis  and  the  flexura  coli  sinistra.  Near  the  latter  is 
situated  also  the  extremitas  inferior;  it  rests  in  a  pocket  (saccus  lienalis,  spleen  bed)  which  is 
bounded  in  front  by  the  ligamentum  phrenicocolicum  (0.  T.  sustentaculum  lienis)  (see  Fig.  644). 
This  stretches  out  membrane-like  from  the  flexura  coli  sinistra  to  the  region  of  the  origin  of 
the  diaphragm  from  the  10th  or  11th  rib  and  presents  a  free  margin  directed  upward;  originally 
it  is  connected  with  the  great  omentum. 

The  spleen  possesses  a  complete  covering  of  peritonaeum  ( tunica  serosa ),  only  the  hilus 
being  free  from  it.  Starting  from  the  hilus  the  peritonaeum  extends  in  front  as  the  liga¬ 
mentum  gastrolienale  to  the  anterior  layer  of  the  great  omentum  and  to  the  curvatura  ventri¬ 
culi  major.  Behind  starting  from  the  hilus  the  peritonaeum  goes  to  the  kidney  and  the  inferior 
surface  of  the  diaphragm  as  the  ligamentum  phrenicolienale. 

In  the  ligamentum  gastrolienale,  in  the  omentum  majus  or  in  the  pancreas  a  rounded 
or  a  long  accessory  spleen,  lien  accessorius,  of  variable  size  is  occasionally  to  be  found;  there 
may  be  two  or  even  many  of  these. 
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639.  Abdominal  viscora,  viewed  from  in  front. 

(Figs.  639 — 642  are  drawn  from  the  same  dissection.  The  skin  and  muscles  of  the  anterior 
abdominal  wall  have  been  removed;  their  peritoneal  covering  has  been  cut  through  and 

reflected  backward.) 
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640.  Small  intestines,  viewed  from  in  front. 

(Figs.  639 — 642  have  been  drawn  from  the  same  dissection.  The  anterior  abdominal  wall  and 
the  great  omentum  have  been  removed.  In  Figs.  640  and  641  the  crosses  have  been  placed 
upon  the  portions  of  the  small  intestine  and  of  the  margin  of  the  mesentery  which  belong  to  one 
another.  The  course  of  the  loops  of  the  intestine  is  visible  in  Fig.  641.) 
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641.  Convolutions  of  the  mesentery,  viewed  from  in  front. 

(Figs.  639 — 642  have  been  drawn  from  the  same  dissection.  The  colon  transversum  has  been 
drawn  upward.  The  small  intestine  has  been  cut  off  close  to  its  mesentery  and  the  course  of  the 
invisible  parts  of  the  free  margin  of  the  mesentery  indicated  by  dotted  lines.  For  further  ex¬ 
planation  see  Fig.  640.) 
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642.  Large  intestine  and  root  of  the  mesentery, 

viewed  from  in  front. 

(Figs.  639 — 642  have  been  drawn  from  the  same  dissection.  The  mesentery  of  the  small 

intestine  has  been  cut  away  at  its  root.) 
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^\e.  Peritonaeum  (see  b  ig.  649)  is  the  smooth  glistening  serous  membrane,  tunica 
serosa,  which  covers  in  varying  degrees  of  completeness  the  walls  and  viscera  of  the  abdominal 
and  pelvic  cavities;  it  is  fastened  to  the  tissue  beneath  it  by  a  thin  layer  of  loose  connective 
tissue,  tela  subserosa.  That  part  of  it  which  covers  the  walls  of  these  cavities  and  the  large 
vascular  and  nerve  trunks  attached  to  them  as  well  as  some  parts  of  the  urinary  and  sexual 
apparatus  is  called  the  peritonaeum  parietale.  That  part  of  it  which  is  firmly  attached  to  the 
surface  of  the  more  freely  movable  portions  of  the  digestive  tube,  the  pancreas,  liver  and  spleen, 
as  as  ^  other  parts  of  the  urinary  and  sexual  apparatus  is  called  the  peritonaeum  viscerale; 
under  the  latter  term  are  also  grouped  the  coverings  of  the  membranes  which  stretch  out 
between  the  abdominal  wall  and  individual  viscera  or  stretched  out  in  the  embryo,  passing  free 
through  the  abdominal  cavity,  and  in  which  the  vessels  and  nerves  belonging  to  these  viscera 
run.  the  parietal  and  visceral  peritonaeum  go  directly  over  into  one  another  at  their  margins 
and  can  therefore  be  grouped  together  as  a  great  sac,  which  in  the  male  is  completely  closed  and 
m  the  female  presents  an  opening  only  at  the  ostium  abdominale  tubae  uterinae  on  each  side. 
1  lie  tree  surface  of  the  peritonaeum  surrounds  a  cavity,  the  peritoneal  cavity  (cavum  peritonaei), 
which  is  really  only  a  capillary  slit,  since  the  viscera  lie  closely  pressed  upon  one  another  and 
upon  the  walls  of  the  cavity;  it  contains  a  very  small  amount  of  clear,  serous  fluid  which 
moistens  the  surface  so  that  the  parts  glide  easily  upon  one  another.  The  peritonaeum  parietale 
is  m  general  somewhat  thicker  than  the  peritonaeum  viscerale  and  is  attached  rather  looselv 
by  means  of  the  fascia  transversalis  to  the  mm.  recti  abdominis,  the  posterior  layer  of  the 
vagina  m.  recti  and  to  the  m.  transversus  abdominis,  more  firmly  to  the  diaphragm 

Course  of  the  peritonaeum.  From  the  posterior  surface  of  the  upper  part  of  the  anterior 
abdominal  wall  and  from  the  diaphragm  a  fold  of  peritonaeum,  ligamentum  falciforme  hepatis 
(see  bigs.  630,  631,  639  and  640),  runs  off  approximately  in  the  median  plane;  it  begins  as  a 
low  fold  at  the  umbilicus  and  gradually  increasing  in  height  extends  backward  and  somewhat 
to  the  right  to  the  incisura  umbilicalis  and  to  the  facies  superior  of  the  liver;  between  the 
umbilicus  and  the  incisura  umbilicalis  it  presents  a  free  margin,  in  which  runs  the  ligamentum 
teres  hepatis.  At  the  impressio  cardiaca  of  the  liver  the  two  layers  of  the  fold  diverge  from 
one  another  and  go  over  into  the  anterior  layer  of  the  ligamentum  coronarium  hepatis  (see 
bigs.  630  and  631),  which  extends  from  the  inferior  surface  of  the  diaphragm  approximately 
m  a  frontal  plane  to  the  upper  surface  of  the  liver.  On  the  left  side  this  fold  consists  of  an 
anterior  and  a  posterior  plate  of  peritonaeum  which  are  in  contact  with  one  another;  it  runs 
as  fai  as  the  appendix  fibrosa  hepatis  and  there  ends  in  a  sharp  concave  margin,  the  ligamentum 
trianguläre  sinistrum.  On  the  right,  the  fold  is  formed  of  two  plates  which  are  in  contact 
with  one  another  only  at  its  right  free  end,  the  ligamentum  trianguläre  dextrum ;  elsewhere 
he  posterior  plate  is  considerably  separated  from  the  anterior,  leaves  the  posterior  surface  of 
the  right  lobe  of  the  liver  uncovered  and  follows  a  course  partly  upon  the  posterior  surface  of 
the  diaphragm,  partly  upon  the  anterior  surface  of  the  right  kidney  and  suprarenal,  to  run  in 
front  of  the  same  as  far  as  the  flexura  coli  dextra.  Between  the  inferior  surface  of  the  liver  and 
the  kidney  a  special  fold,  the  ligamentum  hepatorenale  (see  Fig.  645),  is  often  stretched  out. 

The  peritonaeum  covers  the  superior  and  inferior  surfaces  of  the  liver  and  extends  (see 
bigs.  643  and  644)  from  the  fossa  ductus  venosi  and  from  the  porta  hepatis  to  the  inferior 
surface  of  the  diaphragm,  to  the  right  side  of  the  pars  abdominalis  of  the  oesophagus,  to  the 
curvatura  ventriculi  minor  and  to  the  upper  surface  of  the  pars  superior  duodeni  in  a  duplicature 
as  the.  lesser  omentum 9  omentum  minus,  and  then  covers  these  organs.  The  omentum 
minus  is  a  membrane  of  variable  strength,  the  anterior  layer  of  which  is  going  to  the  anterior 
surfaces  of  the. organs  named,  the  posterior  layer  belonging  to  the  bursa  omentalis  (see  p.  561); 
the  portion  going  to  the  oesophagus  and  stomach  is  called  the  ligamentum  hepatogastricum ; 
m  its  upper  sickle-shaped  portion,  which  goes  to  the  oesophagus  and  cardia,  it  is  striped  and 
stout,  in  its  lower  part  attached  to  the  curvatura  minor  it  is  very  thin  and  loose.  To  the  latter 
on  the  right  side  without  sharp  limit  is  attached  the  portion  of  the  omentum  minus,  which 
extends  from  the  porta  hepatis  to  the  duodenum,  ligamentum  hepatoduodenale;  this  is  thick, 
ends  on  the  right  in  a  free,  slightly  concave  margin  (see  also  Fig.  645)  and  contains  within 
it  the  a.  hepatica  propria  (to  the  left  and  in  front),  the  v.  portae  (in  the  middle  and  behind) 
and  the  ductus  choledochus  (to  the  right  and  in  front)  (see  Figs.  548  and  635),  as  well  as  the 
plexus  hepaticus  s.  svmpathici  and  lymph  vessels.  From  the  anterior  surface  of  this  ligament 
there  often  arises  a  fold  which  runs  from  the  posterior  surface  of  the  gall  bladder  either  only  as 
far  as  the  pars  descendens  duodeni  or  even  (ligamentum  hepatocolicum,  see  Fig.  645),  to  the  colon 
transversum.  From  the  region  where  the  free  margin  of  the  lig.  hepatoduodenale  ends  below, 
a.  smaller  fold,  ligamentum  duodenor enale  (see  Fig.  645),  often  extends  to  the  anterior  surface 
of  the  right  kindney. 

The  peritonaeum  covers  the  anterior  superior  surface  of  the  stomach  and  on  the  left  side 
at  the  curvatura  major  goes  backward  as  the  broad  ligamentum  gastrolienale  (see  Fig.  643) 
to  the  facies  gastrica  of  the  spleen,  covers  the  spleen  and  passes  from  its  facies  renalis  as  the 
ligamentum  phrenicolienale  (not  illustrated)  around  to  the  left  kidney  and  the  diaphragm. 
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643.  Lesser  omentum  (omentum  minus) y  viewed  from  in  front. 

(The  left  lobe  of  the  liver  has  been  completely  removed,  the  colon  transversum  in  largest  part; 
the  stomach  has  been  drawn  somewhat  downward,  the  spleen  somewhat  to  the  left.) 

Course  of  the  peritonaeum,  (continued).  Hanging  downward  from  the  curvatura  major 
of  the  stomach  like  an  apron  in  front  of  the  colon  transversum  and  in  front  of  the  small 
intestine  for  a  variable  distance  and  ending  below  in  a  jagged  margin  is  the  great  omentum, 
omentum  majus.  (see  Fig.  639).  This  broad  peritoneal  appendage  is  for  the  most  part 
thin  and  transparent,  but  often  contains  large  accumulations  of  fat  along  the  vessels.  In  youth 
it  consists  of  four  layers  (see  also  Fig.  649)  of  which  the  two  anterior  and  two  posterior  ones 
are  grown  together;  the  two  anterior  proceed  at  the  curvatura  ventriculi  major  directly  from  the 
tunica  serosa  of  the  paries  anterior  et  posterior  ventriculi;  the  two  posterior  are  continued  at  the 
taenia  omentalis  of  the  colon  transversum  into  the  tunica  serosa  of  the  colon  transversum 
and  into  the  mesocolon  transversum;  at  the  free  margin  the  two  outer  layers  and  the  two  inner 
layers  go  directly  over  into  one  another.  In  the  embryonal  period  (see  Fig.  649)  the  two 
posterior  layers  extend  above  the  colon  transversum  as  far  as  the  posterior  abdominal  wall ;  later 
however  the  mesocolon  transversum  and  its  intestine  come  into  contact  from  below  with  this 
portion  of  the  primary  great  omentum  and  fuse  with  it.  The  recessus  inferior  omentalis(seep.561) 
extends  originally  into  the  great  omentum  as  far  as  its  free  margin,  but  vanishes  in  youth  or 
later  often  more  or  less  completely  owing  to  a  fusion  of  the  two  middle  layers  of  peritonaeum 
bounding  this  space.  When  this  fusion  has  advanced  as  far  as  the  colon  transversum  (which 
happens  earlier  on  the  right  side  than  on  the  left),  the  two  anterior  layers  of  the  great  omentum 
extend  from  the  curvatura  ventriculi  major  wholly  or  partly  directly  to  the  colon  transversum 
and  form  a  ligamentum  gastrocolicum:  from  there  the  omentum  majus  is  hanging  down  as  an 
uniform  plate.  On  the  left  side  the  two  anterior  layers  go  over  directly  into  the  ligamentum 
gastrolienale  (see  p.  559)  and  are  connected  with  the  ligamentum  phrenicocolicum  (see  p.  554). 
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644.  Bursa  omontalis,  opened,  viewed  from  in  front. 

(From  the  dissection  illustrated  in  Fig.  643  a  piece  of  the  right  lobe  of  the  liver  has  been  removed 
and  also  the  stomach  in  its  largest  part;  the  mesocolon  transversum  has  been  cut  off  shorter.) 

Course  of  the  peritonaeum  (continued).  The  omental  bursa ,  bursa  omentalis 
(0.  T.  lesser  peritoneal  cavity)  (see  also  Fig.  649)  is  a  slit-like  cavity  surrounded  on  all  sides 
by  peritonaeum,  which  is  connected  with  the  general  cavum  peritonaei  at  one  spot  only.  This 
opening,  foramen  epiploicum  [ Winslowi]  (see  also  Figs.  643  and  645),  is  bounded  in  front 
by  the  ligamentum  hepatoduodenale,  above  by  the  processus  caudatus  of  the  liver,  behind  by 
the  v.  cava  inferior  and  below  by  the  flexura  duodeni  superior.  A  narrow  passage,  vestibulum 
bursae  omentalis,  leads  out  from  it  under  the  processus  caudatus  and  over  the  caput  pancreatis 
to  the  left  as  far  as  the  sickle-shaped  fold  projecting  in  the  median  plane,  the  plica  gastro- 
pancreatica,  in  which  the  a.  gastrica  sinistra  and  v.  coronaria  ventriculi  run  from  the  tuber 
omentale  pancreatis  to  the  right  side  of  the  cardia.  Ascending  vertically  upward  from  the  vesti¬ 
bulum  as  a  narrow  prolongation  behind  the  ligamentum  hepatogastricum  and  lobus  caudatus 
[Spigeli]  and  in  front  of  the  pars  lumbalis  diaphragmatis  is  the  recessus  superior  omentalis; 
it  clothes  these  parts  with  its  peritonaeum.  Near  the  plica  gastropancreatica  is  the  passage 
into  the  main  portion  which  as  the  recessus  inferior  omentalis  extends  downward  from  the 
cardia  into  the  great  omentum;  its  anterior  wall  is  formed  by  the  paries  posterior  of  the  sto¬ 
mach,  its  posterior  by  the  anterior  surface  of  the  left  suprarenal,  of  the  upper  part  of  the  left 
kidney  and  of  the  pancreas,  as  well  as  by  the  mesocolon  transversum  and  the  colon  transver¬ 
sum;  all  of  these  parts  possess  a  peritoneal  covering  belonging  to  the  bursa  omentalis.  Concern¬ 
ing  the  inferior  portion  of  the  recessus  inferior  situated  in  the  omentum  majus  see  p.  560.  On 
the  left  side  the  bursa  omentalis  extends  as  the  recessus  lienalis  behind  the  ligamentum 
gastrolienale  almost  as  far  as  the  hilus  of  the  spleen  (see  also  Fig.  638).  This  bursa  omentalis 
may  be  diminished  in  size  in  old  age  by  partial  fusion  of  its  peritoneal  walls. 
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645.  Entrance  to  the  omental  bursa, 

the  liver  having  been  drawn  upward. 
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646.  Recessus  duodenojejunalis,  viewed  from  in  front. 

(The  colon  transversum  is  drawn  upward,  the  small  intestine  with  the  mesentery  to  the  right.) 

Course  of  the  peritonaeum,  (continued).  From  the  flexura  duodenojejunalis  on  there 
arises  from  the  posterior  wall  of  the  abdomen  a  large  fold  of  peritonaeum,  the  tnesenteriuni 
( mesentery ),  the  starting  point  of  which,  radix  mesenterii  (root  of  the  mesentery)  (see  Figs.  642 
and  644),  extends  from  the  left  side  of  the  body  of  the  second  lumbar  vertebra  obliquely  down¬ 
ward  and  somewhat  to  the  right  in  front  of  the  pars  ascendens  duodeni,  the  aorta  abdominalis, 
the  v.  cava  inferior  and  the  right  ureter  to  the  right  articulatio  sacroiliaca.  The  mesentery 
consists  of  a  layer  of  connective  tissue,  lamina  mesenterii  propria,  in  which  are  situated  the 
vessels,  lymph  glands,  nerves  and  masses  of  fat  and  is  covered  on  both  sides  by  the  tunica 
serosa.  It  is  narrow  at  its  starting  point,  then  broadens  fairly  suddenly  and  presents  many 
markedly  zigzag-shaped  tortuous  folds  (see  Fig.  641)  and  is  finally  attached  to  the  whole 
extent  of  the  intestinum  tenue  mesenteriale;  its  peritoneal  covering  goes  over  into  the  tunica 
serosa  of  the  intestine  (see  Fig.  649).  The  length  of  the  mesentery  measured  from  its  starting 
point  to  the  intestine  increases  distalward  from  the  flexura  duodenojejunalis  on,  is  longest  on 
those  loops  which  descend  into  the  true  pelvis  (see  p.  536),  and  then  again  becomes  shorter. 

Above,  extending  to  the  left  from  the  flexura  duodenojejunalis  is  a  variably  developed 
sickle-shaped  fold  of  peritonaeum,  the  plica  duodenojejunalis,  which  may  contain  the  main  stem 
of  the  v.  mesenterica  inferior;  somewhat  deeper  there  often  goes  off  from  the  pars  ascendens 
duodeni  a  narrower  fold,  plica  duodenomesocolica.  Their  free  edges  are  directed  toward  one 
another.  These  folds  bound  the  recessus  duodenojejunalis. 
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647.  Peritoneal  pockets  near  the  caecum, 

viewed  from  in  front. 

(The  small  intestine  has  been  drawn  to  the  left,  the  vermiform  process  has  been  cut  into.) 

Course  of  the  peritonaeum  (continued).  Up  to  the  fourth  month  of  embryonic  life 
the  large  intestine  is  movably  hung  by  its  mesocolon,  a  duplicature  of  the  peritonaeum, 
exactly  in  the  way  that  the  small  intestine  is  hung  by  its  mesentery;  it  is  connected  with  the 
peritonaeum  parietale  in  front  of  the  spinal  column  only.  Originally  both  kidneys,  the  ureters 
and  vasa  spermatica  interna  as  well  as  the  mm.  quadratus  lumborum  and  iliopsoas  on  each  side 
are  also  covered  by  (primary)  peritonaeum  parietale.  Subsequently,  however,  the  movability 
of  the  large  or  thick  intestine  becomes  lost  owing  to  the  fact  that  the  mesocolon  and  large 
intestine  come  into  relation  to  neighboring  portions  of  the  peritonaeum  and  fuse  with  them 
in  variable  extent.  This  happens  in  the  following  way:  the  colon  ascendens  and  its  fold  of  peri¬ 
tonaeum,  mesocolon  ascendens,  becomes  attached  in  the  fourth  month  of  the  embryo  to  the 
posterior  abdominal  wall  to  the  right  of  the  radix  mesenterii  and  .the  posterior  layer  of  the 
mesocolon  fuses  with  the  peritonaeum  parietale  originally  present  there.  After  this  fusion  i.  e. 
secondary,  the  peritonaeum  parietale  becomes  directly  continuous  with  the  tunica  serosa  of  the 
right  wall  of  the  colon  ascendens,  and  the  posterior  wall  of  the  latter  no  longer  possesses  a  peri¬ 
toneal  covering.  The  fusion  does  not  extend  usually  as  far  as  the  intestinum  caecum  (see  p-.  540). 
Behind  this,  therefore,  is  found  a  prolongation  of  the  peritoneal  cavity  open  below,  the  fossa 
caecalis;  it  is  bounded  on  the  right  by  the  plica  caecalis,  which  is  stretched  out  downward  from 
the  right  inferior  extremity  of  the  surface  of  fusion.  From  the  cupula  of  the  fossa  caecalis  extend 
upward  not  infrequently  one  or  several  small  depressions,  recessus  retrocaecales,  the  origin  of 
which  is  to  be  explained  in  irregularities  in  the  fusion  of  the  colon  to  the  peritonaeum  parietale. 
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648.  Recessus  intersigmoideus, 

viewed  from  in  front  and  below. 

(The  colon  sigmoideum  has  been  drawn  upward.) 

Course  of  the  peritonaeum  (continued).  Behind  the  terminal  portion  of  the  intestinum 
ileum  there  arises  from  the  posterior  wall  an  approximately  quadrangular  fold  of  peritonaeum, 
the  mesenteriolum  processus  vermiformis  (see Fig.  647).  This  is  attached  to  the  taenia  mesocolica 
of  the  caecum  and  to  the  upper  margin  of  the  processus  vermiformis,  going  over  there  into  its 
tunica  serosa.  From  the  anterior  wall  of  the  last  piece  of  small  intestine  extends  a  variably 
developed  fold  of  peritonaeum,  the  plica  ileocaecalis,  to  the  caecum  and  to  the  anterior  surface 
of  the  mesenteriolum  (see  Fig.  647).  It  contains  smooth  muscle  fibres  and  bounds  from  in  front 
the  recessus  ileocaecalis  inferior,  which  is  very  variable  in  size  and  open  downward  and  to  the 
left.  Above  this  portion  of  the  small  intestine  a  narrow  triangular  fold  of  peritonaeum  goes 
to  the  right  and  downward  from  the  anterior  surface  of  the  mesentery  in  front  of  the  small 
intestine  to  the  large  intestine;  it  forms  the  anterior  wall  of  the  recessus  ileocaecalis  superior 
(see  Fig.  647)  which  is  usually  small  and  open  toward  the  left. 

The  colon  transversum  and  its  duplicature  of  peritonaeum,  the  mesocolon  transversum, 
in  the  fourth  month  of  the  embryo  lies  on  the  right  side  on  the  primary  peritonaeum  parietale 
in  as  far  as  it  covers  the  inferior  portion  of  the  pars  descendens  duodeni,  the  pars  inferior 
duodeni  and  the  processus  uncinatus  pancrea.tis.  The  posterior  layer  of  the  mesocolon  trans¬ 
versum  then  fuses  there  with  the  (primary)  peritonaeum  parietale  so  that  later  the  peritonaeum 
goes  over  (secondarily)  directly  from  the  anterior  surface  of  the  right  kidney  and  of  the  upper 
part  of  the  pars  descendens  duodeni  to  the  colon  transversum  (see  Fig.  645).  On  the  left  the 
mesocolon  transversum  becomes  attached  from  below  to  the  two  posterior  layers  of  the  pri¬ 
mary  omentum  majus  (see  p.  560  and  Fig.  649)  which  went  originally  as  far  as  the  posterior 
abdominal  wall,  and  its  upper  layer,  as  well  as  the  tunica  serosa  of  the  upper  surface  of  the 
colon  transversum,  fuses  with  the  most  posterior  layer  of  the  primary  omentum  majus.  Later, 
as  a  result  of  this,  the  two  posterior  layers  of  the  omentum  majus  are  directly  attached  to 
the  colon  transversum  so  that  the  latter  lies  as  it  were  between  these  layers  of  the  great 
omentum,  and  the  upper  surface  of  the  colon  transversum,  as  well  as  the  upper  layer  of  the 
mesocolon  transversum,  looks  into  the  bursa  omentalis. 

The  colon  descendens  and  its  fold  of  peritonaeum,  mesocolon  descendens,  lies  in  the  fifth 
month  of  the  embryo  on  the  left  of  the  spine  on  the  posterior  abdominal  wall  and  fuses  there 
with  the  (primary)  peritonaeum  parietale  exactly  as  does  the  mesocolon  ascendens  on  the 
right;  this  fusion  reaches  below  usually  as  far  as  the  medial  margin  of  the  left  m.  psoas 
major  (see  also  Fig.  686),  but  it  may  fail  to  take  place  to  a  variable  extent  in  the  fossa  iliaca. 
Small  fossae  on  the  left  side  which  lead  behind  the  colon,  recessus  paracolici,  arise  in  very 
much  the  same  way  as  do  the  recessus  retrocaecales  (see  p.  564). 
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649.  Course  of  the  peritonaeum,  red, 

in  a  median  section  of  a  male  (after  W.  Braune),  somewhat  schematic. 

(The  dotted  red  lines  refer  to  the  embryonic  conditions  [see  pp.  560  and  565].) 
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Anterior  abdominal  wall  of  a  male  (inferior  half), 

viewed  from  behind. 

(The  posterior  part  of  the  pelvis  has  been  removed  by  a  frontal  section;  the  peritonaeum  has 
-  been  partly  dissected  away  on  the  right  side.  Cf.  Fig.  379.  The  bladder  is  empty.) 

Course  of  the  peritonaeum  (continued).  The  colon  sigmoideum  and  its  duplicature  of 
peritonaeum,  mesocolon  sigmoideum,  does  not  fuse  with  the  peritonaeum  parietale  but  remains 
always  freely  movable.  The  starting  point  of  this  mesocolon  forms  a  A  (see  Fig-  686),  the 
left  limb  of  which  corresponds  to  the  inferior  extremity  of  the  surface  of  fusion  of  the  mesocolon 
descendens  (see  p.  565),  and  its  right  limb  extends  downward  and  to  the  right  in  front  of  the 
promontorium.  From  the  appex  of  the  A  &  funnel-shaped  prolongation,  recessus  intersig- 
moideus,  of  varying  size  extends  upward  along  the  aa.  sigmoideae  (see  Figs.  648  and  686). 

The  duodenum  with  the  pancreas  are  also  originally  freely  movable  by  a  plate  of  peri¬ 
tonaeum  but  later  like  the  colon  become  firmly  attached  to  the  posterior  abdominal  wall  owing 
to  the  fact  that  posterior  surface  of  the  peritoneal  plate  fuses  with  the  peritonaeum  parietale. 

The  space  situated  behind  the  primary  peritonaeum  parietale,  and  which  contains  the 
suprarenal  glands,  the  kidneys,  the  ureters,  the  large  vessels  as  well  as  their  paired  branches 
and  the  large  nerves,  is  called  the  spatium  retroperitonaeale  (retroperitoneal  space). 

The  posterior  surface  of  the  anterior  abdominal  wall  is  covered  by  the  peritonaeum 
parietale.  From  this  arise,  below  the  umbilicus,  five  folds  (see  also  Fig.  379).  The  plica  um¬ 
bilicalis  media,  which  is  made  to  project  by  the  ligamentum  umbilicale  medium  (see  p.  601), 
runs  approximately  in  the  median  plane;  the  plica  umbilicalis  lateralis,  in  which  is  situated 
the  ligamentum  umbilicale  laterale  (see  p.  446),  extends  downward  and  lateralward  to  the  pelvic 
inlet.  The  plicae  umbilicales  are  sometimes  indistinct,  usually  low  above,  higher  below;  they 
usually  fuse  somewhat  below  the  navel.  Between  these  folds  on  each  side,  above  the  pubis  and 
behind  the  m.  rectus  abdominis,  lies  the  fovea  supravesicalis.  Further  lateralward  is  situated 
the  plica  epigastrica  which  is  caused  to  project  by  the  a.  and  vv.  epigastricae  inferiores;  it  is 
distinct  below  only.  Lateralward  from  it,  behind  the  annulus  inguinalis  abdominalis,  lies  the 
fovea  inguinalis  lateralis,  medianward  from  it  the  fovea  inguinalis  medialis:  from  this,  leading 
in  front  of  the  plica  umbilicalis  lateralis,  a  pocket  very  often  extends  medianward. 
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651  and  652.  Thyroid 


viewed  from  the  right. 


and  cricoid  cartilages, 

viewed  from  in  front. 


653  and  654. 
Cricoid  cartilage. 

The  larynx  (see  Figs.  567  and 
660)  is  an  oblong  hollow  body  which 
lies  in  the  middle  of  the  neck,  below 
the  hyoid  bone,  in  front  of  the 
lower  half  of  the  cervical  spine.  It 
is  bounded  in  front  in  the  median 
plane  directly  by  the  fascia  colli  and 
the  skin  (bursa  [mucosa]  subcuta¬ 
nea  prominentiae  laryngeae  see  p.  275),  is  covered  lateralward  partly  by  the  thyroid  gland  and 
the  mm.  sternohyoidei,  sternothyreoidei,  thyreohyoidei,  omohyoidei  and  constrictores  pharyngis 
inferiores  and  is  bounded  behind  by  the  pars  laryngea  pharyngis.  Above  it  opens  through  the 
aditus  laryngis  into  the  pharynx,  below  it  goes  over  into  the  trachea.  In  the  male  it  is  ab¬ 
solutely  and  relatively  larger  than  in  the  female.  It  possesses  a  cartilaginous  framework. 

Cartilages  of  the  larynx  (cartilagines  laryngis).  They  ossify  almost  completely  in 
old  age  but  later  in  the  female  than  in  the  male.  Ossification  occurs  in  the  15th  to  20th  year. 

Cartilago  tliyreoidea  ( thyroid  cartilage)  (see  also  Fig.  663),  unpaired,  is  the 
largest  hyaline  cartilage  and  lies  in  the  anterior  superior  part  of  the  larynx.  It  is  formed  of 
two  quadrangular  plates,  laminae  [dextra  et  sinistra],  which  converge  in  front  and  below 
and  in.  the  male  meet  at  an  angle  (above  about  90°),  in  the  female  they  go  over  into  one 
another  in  the  form  of  an  arch.  The  line  of  junction  in  the  male  runs  obliquely  backward  and 
downward;  its  uppermost,  most  anterior  point  causes  a  projecting  of  the  skin,  prominentia 
laryngea  (see  Fig.  567),  which  is  scarcely  noticeable  in  the  female.  The  inner  surface  is  smooth; 
the  outer  surface  frequently  presents  a  flat  ridge  behind  extending  from  above  and  behind  down¬ 
ward  and  forward,  the  linea  obliqua  (for  the  mm.  sternothyreoideus,  thyreohyoideus  and  thyreo- 
pharyngeus);  this  begins  above  in  a  triangular  nodule,  tuberculum  thyreoideum  superius,  and 
ends  below  in  a  smaller  ridge-like  projection  of  the  inferior  margin,  tuberculum  thyreoideum 
inferius.  Below  the  tuberculum  superius  there  is  frequently  an  opening,  foramen  thyreoideum 
(see  Fig.  660),  of  variable  size.  The  upper  margin  is  curved  so  as  to  be  convex  on  each  side; 
in  the  middle  at  the  junction  of  the  right  and  left  upper  margins  is  a  notch  of  variable  depth, 
incisura  thyreoidea  [superior].  The  inferior  margin  presents  on  each  side  two  flat  depressions 
of  variable  development,  ^rom  the  posterior  margin  which  is  almost  straight  on  each  side 
projecting  upward  and  a  little  backward  is  the  cornu  superius,  projecting  downward  and  a 
little  forward  the  shorter  cornu  inferius.  Both  are  rounded  and  curved  somewhat  medianward; 
the  inferior  presents  on  the  median  decline  of  its  apex  a  rounded  articular  surface  (for  the  facies 
articularis  thyreoidea  of  the  cartilago  cricoidea). 
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655  and  656.  Right 

viewed  from  in  front  and  lateralward. 


arytaenoid  cartilage, 

viewed  from  behind  and  medianward. 


Magnification:  3:  2. 

Cartilago  cricoidea  (ring  cartilage  or  cricoid 
cartilage )  (see  Figs.  651 — 654),  unpaired,  consists  of 
hyaline  cartilage  and  lies  below  the  thyroid  cartilage.  It 
has  the  shape  of  a  seal  ring.  The  anterior  portion,  arcus, 
is  low  in  front  and  becomes  gradually  higher  behind.  The 
posterior  portion,  lamina,  is  approximately  hexagonal  and 
higher;  it  lies  in  a  frontal  plane  and  projects  upward  be¬ 
tween  the  posterior  margins  of  the  thyroid  cartilage.  Its 
anterior  surface  is  smooth,  its  posterior  presents  two  flat 
fossae  (for  the  mm.  cricoarytaeniodei  posteriores),  sepa¬ 
rated  by  a  median  ridge.  Each  lateral  superior  angle  of 
the  lamina  bears  a  small  articular  surface  looking  upward, 
forward  and  lateralward,  the  facies  articularis  arytae- 
noidea  (for  the  facies  articularis  of  the  cartilago  arytae- 
noidea) ;  this  surface  is  cylindrically  curved.  Each  lateral 
middle  angle  of  the  lamina  possesses  a  small  rounded 
articular  surface,  facies  articularis  thyreoidea  (for  the 
cornu  inferius  of  the  cartilago  thyreoidea). 

Cartilago  arytaenoidea  (arytaenoid  carti¬ 
lage)  (see  also  Figs.  658  and  663),  paired,  lies  above  the 
lamina  of  the  cricoid  cartilage  in  the  posterior  part  of  the  larynx  and  consists  of  hyaline 
cartilage  with  the  exception  of  the  processus  vocalis  and  often  the  apex  which  are  elastic 
cartilage.  It  has  approximately  the  form  of  a  three-sided  pyramid.  The  posterior  surface  is 
markedly  concave  (for  the  m.  arytaenoideus  transversus) ;  the  medial,  narrow  surface  is  flat 
and  stands  sagittally.  The  lateral  surface  looking  at  the  same  time  forward  presents  close 
below  the  apex  a  small  nodule,  the  colliculus.  From  this  a  ridge,  crista  arcuata,  goes  first  back¬ 
ward  then  forward  and  downward  to  the  processus  vocalis;  it  forms  the  margin  of  a  deep  fossa, 
fovea  triangularis,  and  separates  it  from  a  larger,  flatter  depression,  fovea  oblonga  (for  the  m. 
vocalis).  The  oblong,  somewhat  obliquely  placed  basis  presents  behind  a  rounded,  concave 
facies  articularis  (for  the  facies  articularis  arytaenoidea  of  the  cartilago  cricoidea) ;  directly 
above  this  lies  the  lateral  blunt  angle,  processus  muscularis,  for  the  mm.  cricoarytaenoidei.  The 
anterior  angle  of  the  basis,  processus  vocalis,  is  longer  and  tapered.  The  tip,  apex,  is  blunt  and 
curved  backward;  it  carries  a  short  wedge-shaped  appendage,  the  cartilago  corniculata 
[Santorini] ,  which  consists  of  elastic  cartilage  and  is  directed  backward  and  medianward. 

Cartilago  cuneiformis  [Wrisbergi] ,  paired,  consisting  of  elastic  cartilage,  often 
lies  as  an  oblong  rod  close  in  front  of  the  cartilago  corniculata  in  the  posterior  part  of  the 
plica  aryepiglottica  (see  Fig.  666  in  the  projection  beneath  the  tuberculum  cuneiforme). 

Cartilago  epiglottica  (cartilage  of  the  epiglottis)  (see  also  Figs.  658,  659  and  666), 
unpaired,  consisting  of  elastic  cartilage,  is  thin,  very  flexible,  shaped  like  the  ace  of  hearts, 
multiply  perforated  and  presents  numerous  small  depressions;  it  is  situated  above  the  thyroid 
cartilage  behind  the  root  of  the  tongue  and  the  hyoid  bone  and  directed  obliquely  backward 
and  upward.  It  presents  below  a  thicker  tip,  petiolus  epiglottidis,  above  frequently  a  notched 
margin.  Its  posterior  surface  is  curved  so  as  to  be  saddle-shaped,  being  slightly  convex  back¬ 
ward  in  the  sagittal  direction,  markedly  concave  in  the  transversal  direction. 
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658.  Larynx 
with  its 
ligaments, 

viewed  from  behind. 

Ligaments  and  joints 
of  the  larynx. 
Membrana  hyothyreo¬ 
idea  (hyothyroid  mem¬ 
brane)  (see  also  Fig.  660) 
is  the  name  given  to  the 
loose  membrane  of  connective 
tissue,  which  goes  from  the 
posterior  margin  of  the  corpus 
and  from  the  cornua  majora 
ossis  hyoidei  (bursae,  see  p.  275) 
to  the  upper  margin  of  the  thy¬ 
roid  cartilage  and  divides  me- 
dianly  into  an  anterior  and 
posterior  layer.  The  anterior 
layer  is  strengthened  in  the  middle  by  elastic  fibres  which  form  the  ligamentum  hyothyreoi¬ 
deum  medium  (see  also  Fig.  666),  is  laterally  very  thin  and  nearly  in  the  middle  of  the  cornu 
majus  joins  the  posterior  layer  (seeFig.660).  The  posterior  layer  arises  at  the  lateral  margin  of  the 
cartilago  epiglottica,  connects  with  the  lig.  hyoepiglotticum  and  only  laterally  attaches  to  the 
upper  margin  of  the  thyroid  cartilage,  medianly  it  goes  into  the  depth  behind  it.  The  membrane 
presents  an  opening  for  the  passage  of  the  a.  and  v.  laryngea  superior  and  the  ramus  internus 
n.  laryngei  superioris  and  on  its  lateral  extremity  is  thickened  on  each  side  by  means  of  elastic 
fibres  between  the  tips  of  the  cornu  majus  ossis  hyoidei  and  the  cornu  superius  cartilaginis 
thyreoideae  to  form  a  rounded  cord,  ligamentum  hyothyreoideum  laterale  (see  also  Fig.  660); 
this  usually  contains  a  small  piece  of  fibrocartilage,  cartilago  triticea  (not  infrequently  ossi¬ 
fied).  Between  the  two  layers  the  posterior  extremity  of  a  fat  body  is  shoved  in  from  in  front 
(see  p.  571  and  Fig.  660). 

In  the  articulatio  cricothyreoidea  on  each  side  the  facies  articularis  thyreoidea 
of  the  cricoid  cartilage  glides  upon  the  cornu  inferius  of  the  thyroid  cartilage.  The  capsula 
articularis  cricothyreoidea  is  stretched  out  between  the  margins  of  the  articular  surfaces;  it 
is  very  thin  and  loose.  It  is  strengthened  by  the  ligamenta  ceratocricoidea,  which  arise  at  the 
cornu  inferius  of  the  thyroid  cartilage,  and  of  which  the  anterius  (see  Fig.  651)  extends  forward 
and  downward,  the  laterale  downward,  while  the  posterius  passes  medianward  from  the  inner 
surface  of  the  cornu  inferius  to  the  upper  margin  of  the  lamina  cartilaginis  cricoideae. 

In  the  articulatio  crico arytaenoidea  on  each  side  the  facies  articularis  of  the 
arytaenoid  cartilage  moves  upon  the  facies  articularis  arytaenoidea  of  the  cricoid  cartilage.  The 
capsula  articularis  cricoarytaenoidea  goes  off  just  outside  the  margins  of  the  articular  surfaces; 
it  is  very  thin  and  loose.  It  is  strengthened  on  the  posterior  surface  by  the  elastic  ligamentum 
cricoarytaenoideum  posterius,  which  extends  from  the  upper  margin  of  the  lamina  cartilaginis 
cricoideae  lateralward  to  the  medial  part  of  the  dorsal  surface  of  the  arytaenoid  cartilage. 

Synchondrosis  ary  corniculata  is  the  name  given  to  the  movable  union  formed 
by  loose  connective  tissue  bands  between  the  cartilago  corniculata  [Santorini]  and  the  apex 
cartilaginis  arytaenoideae. 
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659.  Larynx  with  its  ligaments,  viewed  from  the  right. 

(The  right  half  of  the  hyoid  bone  and  of  the  cartilago  thyreoidea  have  been  removed.) 

Ligaments  and  joints  of  the  larynx  (continued). 

Going  downward  from  the  tip  of  each  cartilago  corniculata  (see  Fig.  658)  is  a  thin  band 
of  connective  tissue,  the  ligamentum  corniculopharyngeum,  which  unites  behind  the  mm. 
arytaenoidei  with  that  of  the  other  side  to  form  a  strip,  which  extends  to  the  upper  margin 
of  the  lamina  of  the  cricoid  cartilage  and  to  the  anterior  surface  of  the  mucous  membrane  of  the 
pharynx;  the  inferior  fibres  of  this  strip  are  designated  the  ligamentum  cricopharyngeum  (not 
illustrated). 

The  cartilago  epiglottica  is  connected  with  the  other  cartilages  by  loose  ligaments  only.  At 
the  root  of  the  tongue  it  is  fastened  by  the  ligamentum  glossoepiglotticum  (consisting  of  elastic 
fibres)  (not  illustrated),  which  runs  from  before  backward  in  the  plica  glossoepiglottica  mediana. 
The  ligamentum  hyoepiglotticum  (see  also  Fig.  666)  extends  as  a  short  but  broad  plate  of 
elastic  fibres  from  the  upper  margin  of  the  body  and  the  cornua  majora  of  the  hyoid  bone  to  the 
anterior  surface  of  the  cartilage  of  the  epiglottis  and  coalesces  laterally  with  the  posterior 
layer  of  the  membrana  hyothyreoidea.  The  petiolus  epiglotticus  is  fastened  behind  and  below 
the  incisura  thyreoidea  superior  by  means  of  the  powerful  ligamentum  thyreoepiglotticum 
(see  Fig.  666)  consisting  of  elastic  fibres.  The  triangular  space  between  the  ligamentum  hyo¬ 
epiglotticum,  the  anterior  surface  of  the  cartilage  of  the  epiglottis  and  the  ligamentum  hyo¬ 
thyreoideum  medium  contains  on  each  side  a  mass  of  fat  (see  Figs.  660  and  666),  which  is 
shoved  in  lateral  between  the  two  layers  of  the  membrana  hyothyreoidea. 

The  ligamentum  cricotracheale  is  the  name  given  to  the  vertical,  short  bands  of  connec¬ 
tive  tissue  which  run  from  the  inferior  margin  of  the  cricoid  cartilage  to  the  superior  margin 
of  the  first  cartilago  trachealis. 

The  conns  elasticus  (see  also  Fig.  668)  is  a  membrane  the  elastic  bands  of  which 
radiate  fan-like  from  the  lower  margin  and  from  the  posterior  surface  of  the  angle  of  the  carti¬ 
lago  thyreoidea  to  the  upper  margin  of  the  arch  of  the  cartilago  cricoidea  and  to  the  processus 
vocales  of  the  cartilagines  arytaenoideae.  The  two  halves  of  the  membrane  converge  above  and 
medianward  and  are  slightly  concave  lateralward.  The  most  anterior  thick  portion  consisting  of 
perpendicular  fibres,  ligamentum  cricothyreoideum  [medium]  (see  also  Figs.  660,  661  and  666), 
is  stretched  out  in  the  middle  from  the  inferior  margin  of  the  thyroid  cartilage  to  the  upper  mar¬ 
gin  of  the  arcus  cartilaginis  cricoideae;  it  is  perforated  by  vessels  and  becomes  broader  below.  The 
uppermost  strengthened  bands  of  fibres  of  the  conus  arise  on  each  side  as  the  ligamentum  vocale 
(see  also  Figs.  663,  667  and  668)  close  to  the  median  plane  from  the  middle  of  the  angle  of  the 
cartilago  thyreoidea  and  run  horizontally  to  the  processus  vocalis.  They  surround  in  front  a  small 
nodule  of  elastic  tissue  which  may  contain  cartilage  cells,  cartilago  sesamoidea  (not  illustrated). 
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660.  Larynx  With  its  mUSCleS,  viewed  from  the  right. 

(The  anterior  layer  of  the  membrana  hyothyreoidea  [with  the  lig.  hyothyreoideum  medium] 

has  been  removed.) 

Ligaments  anti  joints  of  the  larynx  (continued). 

Membrana  qnadr angularis  (see  Fig.  659)  is  a  membrane  somewhat  split  up  by 
glands  deposited  in  it;  it  consists  of  elastic  fibres  the  bundles  of  which  run  in  sagittal  direction 
in  the  main  horizontally,  partly  also  backward  and  downward.  It  arises  on  each  side  in  front 
and  above  at  the  lateral  margin  of  the  cartilago  epiglottica,  below  at  the  posterior  surface  of 
the  angle  of  the  cartilago  thyreoidea  and  becomes  attached  behind  the  cartilago  corniculata 
[Santorini]  and  to  the  mediai  margin  of  the  arytaenoid  cartilage.  The  membranes  of  the  two 
sides  converge  below  and  medianward.  The  inferior  end  is  called  the  ligamentum  ventriculare 
and  consists  of  fibres  which  go  off  at  the  thyroid  cartilage  somewhat  above  the  ligamentum 
vocale  and  extend  horizontally  near  the  median  plane  backward  to  the  medial  margin  of  the 
fovea  triangularis  of  the  arytaenoid  cartilage.  Its  upper  margin  runs  obliquely  backward, 
downward  and  medianward.  The  membrane  above  forms  the  basis  of  the  plica  aryepiglottica 
and  there  contains  posteriorly  the  cartilago  cuneiformis  [Wrisbergi]. 

Conus  elasticus  and  membranae  quadrangulares  are  grouped  together  as  membrana 
elastica,  laryngis . 

Muscles  of  the  larynx  (muscidi  laryngis). 

M.  cricothyreoideus  (see  also  Figs.  349,  353,  576  and  668),  paired.  Form: 
quadrangular,  broader  and  thicker  above.  Position:  on  the  external  surface  of  the  larynx, 
covered  by  the  glandula  thyreoidea,  as  well  as  by  the  mm.  sternothyreoideus  and  sternohyoideus. 
Those  of  the  two  sides  leave  free  between  them  in  the  middle  a  triangular  area  broader  above,  in 
which  the  ligamentum  cricothyreoideum  [medium]  is  visible.  Origin:  inferior  margin  and 
medial  surface  of  the  lamina  cartilaginis  thyreoideae  as  far  as  the  apex  of  the  cornu  inferius. 
Insertion:  external  surface  of  the  arcus  cartilaginis  cricoideae.  The  fibres  converge  down¬ 
ward  like  a  fan  so  that  in  the  anterior  portion,  pars  recta,  they  extend  more  vertically,  in  the 
posterior  portion,  pars  obliqua,  more  obliquely  forward;  the  two  portions  are  often  distinctly 
separated  from  one  another.  Behind,  the  muscle  is  usually  covered  by  bundles  of  origin  of  the 
m.  cricopharyngeus  (see  p.  527)  and  is  connected  with  them.  Action:  the  muscles  of  both 
sides  elevate  the  arcus,  move  the  upper  margin  of  the  lamina  of  the  cricoid  cartilage  (and  the 
cartilagines  arytaenoideae)  dorsalward  and  thereby  make  the  ligamenta  vocalia  tense.  Inner¬ 
vation:  ramus  externus  n.  laryngei  superioris  (X). 
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661.  Internal  muscles  of  the  lary  n  X5  viewed  from  the  right. 

(The  lamina  dextra  of  the  cartilago  thyreoidea  has  been  removed.) 

M.  cricoarytaenoideus  posterior  (see  also  Figs.  602  and  662),  paired.  Form: 
triangular.  Position:  on  the  posterior  surface  of  the  lamina  cartilaginis  cricoideae,  directly 
coAeied  behind  by  the  tela  submucosa  of  the  pharynx.  Origin:  medial  and  inferior  part 
of  the  posterior  surface  of  the  lamina  cartilaginis  cricoideae.  Insertion:  the  fibres  con¬ 
verge  upward  and  lateralward  to  the  posterior  surface  and  to  the  apex  of  the  processus  mus¬ 
cularis  cartilaginis  arytaenoideae;  in  their  course  the  lateral  fibres  run  nearly  vertically,  the 
upper  fibres  almost  horizontally.  Action:  it  draws  the  processus  muscularis  backward  and 
downward,  rotates  the  arvtaenoid  cartilage  so  that  the  processus  vocalis  is  turned  lateralward 
and  somewhat  upward,  the  rima  is  opened  wider  and  the  ligamentum  vocale  is  put  somewhat 
upon  the  stretch.  Innervation:  ramus  posterior  n.  laryngei  inferioris  (X). 

M.  cricoarytaenoideus  lateralis ,  paired.  Form:  triangular.  P  o  s  i  t  i  o  n :  in  the 
lateral  wall  of  the  larynx  upon  the  conus  elasticus,  covered  by  the  lamina  cartilaginis  thyreoi¬ 
deae,  the  glandula  thyreoidea  and  the  mm.  sternothvreoideus,  thyreohyoideus,  sternohyoideus 
and  thyreopharyngeus.  Origin:  upper  margin  and  external  surface  of  the  arcus  cartilaginis 
cricoideae,  as  well  as  the  conus  elasticus.  Insertion:  by  converging  fibres  backward  and  up¬ 
ward  to  the  anterior  surface  of  the  processus  muscularis  cartilaginis  arytaenoideae.  The  muscle 
is  very  frequently  inseparable  from  the  m.  thyreoarytaenoideus  [externus].  Action:  it  draws 
the  processus  muscularis  forward  and  downward  so  that  the  processus  vocalis  is  turned  median- 
ward  and  a  trifle  downward,  the  rima  is  narrowed  and  the  ligamentum  vocale  is  rendered  some¬ 
what  flaccid.  Innervation:  ramus  anterior  n.  laryngei  inferioris  (X). 

M.  thyreoarytaenoideus  [externus]  (see  also  Figs.  663,  667  and  668),  paired, 
forms  with  the  m.  vocalis  a  common  mass  of  muscle,  separable  only  by  artificial  means.  Form: 
thin,  quadrangular.  Position:  in  the  lateral  wall  of  the  larynx;  medianward  it  is  adjacent 
above  to  the  appendix  ventriculi  laryngis,  below  to  the  m.  vocalis  and  partly  to  the  conus  elasti¬ 
cus;  lateralward  it  is  covered  by  the  lamina  cartilaginis  thyreoideae  and  the  mm.  thyreohyoideus 
and  sternohyoideus.  Origin:  posterior  surface  of  the  cartilago  thyreoidea,  directly  lateralward 
from  the  m.  vocalis,  reaching  for  a  variable  distance  upward.  Insertion:  the  fibres  extend 
backward  and  upward  to  the  lateral  margin  of  the  arytaenoid  cartilage;  some  bundles  go  over 
into  the  m.  arytaenoideus  obliquus.  The  upper  fibres  vary  greatly  in  their  development.  A  c  - 
t  i  o  n :  it  draws  the  cartilago  arytaenoidea  forward  and  rotates  it,  so  that  the  processus  vocalis 
is  turned  medianward  and  somewhat  downward,  the  rima  is  narrowed  and  the  ligamentum  vocale 
is  rendered  somewhat  flaccid.  Innervation:  ramus  anterior  n.  laryngei  inferioris  (X). 
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M.  vocalis  (see  also  Figs.  667  and  668),  paired,  forms  with  the  m.  thyreoarytenoideus 
[externus]  one  mass  of  muscle,  which  can  be  separated  only  by  dissection.  Form:  triangularly 
prismatic.  Posit  ion  in  the  labium  vocale,  its  median  surface  lies  directly  next  to  the 
ligamentum  vocale  and  conus  elasticus,  its  upper  surface  runs  along  under  the  upper  surface 
of  the  labium  vocale,  and  its  lateral  surface  is  bounded  by  the  m.  thyreoarytaenoideus  [ex¬ 
ternus]  (see  p.  5  (3).  Origin:  lower  half  of  the  posterior  surface  of  the  angle  of  the  cartilago 
thyreoidea.  Insertion:  the  fibres  run  parallel  and  horizontally  backward  to  the  pro¬ 
cessus  vocalis  and  the  fovea  oblonga  of  the  cartilago  arytaenoidea.  Action:  it  draws  the 
processus  vocalis  forward,  and  relaxes  the  ligamentum  vocale.  Innervation:  ramus 
anterior  n.  laryngei  inferioris  (X). 
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M.  ventricular  is  (see  Fig.  668)  consists  of  several  bundles  of  muscle,  visible  under 
the  microscope,  which  run  between  the  glands  in  the  plica  ventricularis  in  a  sagittal  direction 
from  the  lateral  edge  of  the  arytaenoid  cartilage  to  the  lateral  margin  of  the  cartilage  of  the 
epiglottis.  In  addition  the  pocket  ligament  contains  also  outrunners  of  the  mm.  thyreoarytae- 
noideus  [externus]  and  aryepiglotticus. 

M.  thyreoepiglotticus  (see  Fig.  661),  paired  and  very  variable.  Form:  oblong,  thin. 
P  0  s  i  t  i  0  n:  in  the  lateral  wall  of  the  larynx;  it  is  bounded  below  directly  by  the  m.  thyreo- 
arytaenoideus  [externus] ,  medianward  and  below  lies  adjacent  to  the  appendix  ventriculi  laryn¬ 
gis,  above  to  the  membrana  quadrangularis  and  is  covered  lateralward  by  the  lamina  carti- 
laginis  thyreoideae  and  by  the  mm.  sternothyreoideus  and  sternohyoideus.  Origin:  medial 
surface  of  the  lamina  cartilaginis  thyreoideae,  immediately  adjacent  to  the  m.  thyreoarytaenoi- 
deus  [externus].  Insertion:  the  fibres  run  in  arches  upward  and  backward  partly  toward 
the  margin  of  the  plica  aryepiglottica,  partly  toward  the  margin  of  the  cartilago  epiglottica, 
interwoven  with  the  m.  aryepiglotticus.  Action:  it  widens  the  aditus  and  the  vestibulum 
laryngis.  Innervation:  ramus  anterior  n.  laryngei  inferioris  (X). 

_  31.  arytaenoideus  obliquus  (see  Figs.  661  and  662),  paired.  Form:  narrow,  thin. 
P  osition:  in  the  posterior  wall  of  the  larynx,  bounded  in  front  by  the  m.  arytaenoideus 
transversus,  covered  behind  by  the  tela  submucosa  pharyngis.  Origin:  posterior  surface  of 
the  processus  muscularis  cartilaginis  ary taenoideae.  Insertion:  the  fibres  run  obliquely 
medianward  and  upward,  decussate  in  the  median  plane  with  those  of  the  other  side,  arrive 
at  the  tip  of  the  arytaenoid  cartilage  of  the  other  side,  and  there  become  partially  attached; 
a  part  of  them,  arising  there  (m.  aryepiglotticus ),  extend  forward  and  upward  in  arches  in 
the  plica  aryepiglottica  to  terminate  in  the  membrana  quadrangularis  and  at  the  lateral  margin 
of  the  cartilago  epiglottica.  Above,  it  is  connected  with  fibres  of  the  m.  stylopharyngeus  (see 
p.527).  Action:  it  narrows  the  aditus  and  the  vestibulum  laryngis.  Innervation: 
ramus  anterior  n.  laryngei  inferioris  (X). 

31.  arytaenoideus  transversus  (see  also  Figs.  662,  663  and  666),  unpaired.  Form: 
oblong-quadrangular,  thick.  Position:  in  the  posterior  wall  of  the  larynx;  its  anterior  sur¬ 
face  is  adjacent  to  the  posterior  concave  surface  of  the  arytaenoid  cartilage  and  between  them 
is  covered  by  the  mucous  membrane  of  the  larynx;  its  posterior  surface  is  covered  by  the 
mm.  arytaenoidei  obliqui  and  by  the  tela  submucosa  pharyngis.  It  reaches  below  as  far  as  the 
lamina  cartilaginis  cricoideae,  above  not  quite  as  far  as  the  apex  of  the  arytaenoid  cartilages. 
Origin  and  insertion:  on  both  sides  to  the  posterior  surface  of  the  processus  muscularis 
and  to  the  lateral  edge  of  the  cartilago  arytaenoidea.  The  fibres  run  horizontally  in  a  frontal 
direction.  Action:  it  draws  the  processus  musculares  backward  and  upward  so  that  the 
processus  vocales  approach  one  another  and  are  somewhat  elevated,  the  rima  is  narrowed,  and 
the  ligamenta  vocalia  are  put  somewhat  upon  the  stretch.  Innervation:  ramus  posterior 
n.  laryngei  inferioris  (X)  of  both  sides. 

Cavum  laryngis  (cavity  of  the  larynx),  (see  Figs.  663—668). 

The  cavity  of  the  larynx  is  considerably  smaller  than  its  outer  circumference.  It  is 
bounded  in  front  (see  Fig.  666)  by  the  posterior  surface  of  the  cartilago  epiglottica,  of  the 
ligamentum  thyreoepiglotticum,  of  the  angle  of  the  cartilago  thyreoidea,  of  the  ligamentum 
cricothyreoideum  [medium]  and  of  the  arcus  cartilaginis  cricoideae.  The  lateral  wall  (see 
Figs.  666  and  667)  is  formed  on  each  side  by  the  medial  surface  of  the  membrana  quadran¬ 
gularis  with  the  cartilagines  cuneiformis  [Wrisbergi]  et  corniculata  [Santorini],  of  the  carti¬ 
lago  arytaenoidea,  of  the  conus  elasticus  and  of  the  arcus  cartilaginis  cricoideae.  The  posterior 
wall  (see  Fig.  666)  is  closed  by  the  anterior  surface  of  the  m.  arytaenoideus  transversus  and  the 
lamina  cartilaginis  cricoideae.  These  walls  are  all  directly  covered  by  the  mucous  membrane 
of  the  larynx,  tunica  mucosa  laryngis.  It  is  connected  at  the  epiglottis  with  the  mucous  mem¬ 
brane  of  the  tongue.  At  the  upper  margin  of  the  membrana  quadrangularis  it  is  continuous 
on  each  side  with  the  tunica  mucosa  pharyngis  and  it  forms  a  fold  with  the  latter,  plica 
aryepiglottica  (see  Figs.  664 — 666),  which  extends  medianward,  downward  and  backward  from 
the  lateral  margin  of  the  epiglottis  to  the  apex  of  the  arytaenoid  cartilage,  and  which  con¬ 
tains  processes  of  the  mm.  stylopharyngeus,  thyreoepiglotticus  and  aryepiglotticus.  This 
fold  in  the  neighborhood  of  its  posterior  end  presents  two  small  nodules,  an  anterior,  tuber- 
culum  cuneiforme  [Wrisbergi] ,  and  a  posterior,  tuberculum  corniculatum  [Santorini] ,  which 
are  due  to  the  projections  of  the  cartilages  of  the  same  name.  The  anterior  wall  is  broad 
above  (see  Fig.  665)  and  becomes  very  markedly  narrow  toward  the  middle,  widening  out 
again  below;  it  presents  just  above  the  middle  a  small  transverse  projection,  tuberculum  epi- 
glotticum  (see  Figs.  664  and  665),  which  covers  the  petiolus  epiglottidis  and  the  ligamentum 
thyreoepiglotticum.  The  lateral  surface  (see  Fig.  666)  presents  above  a  projection  which  extends 
obliquely  downward  and  forward  from  the  tuberculum  cuneiforme;  this  projection  contains  the 
cartilago  cuneiformis  and  the  glandulae  laryngeae  mediae.  Just  below,  running  horizontally  in 
a  sagittal  direction,  are  two  folds,  plica  ventricularis  and  plica  vocalis  (see  Figs.  664 — 668), 
separated  from  one  another  by  a  deep  groove,  ventriculus  laryngis  [Morgagnii]. 
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664.  Laryngoscopic  view  of  the  larynx 

on  quiet  breathing  (after  M.  Schmidt). 


Cavum  laryngis  (see  Figs.  663 — 668)  (continued). 

The  upper  fold,  plica  ventricularis,  ventricular  fold  (0.  T.  false  vocal  cord),  presents 
a  projecting  free  margin  and  forms  by  its  broad  inferior  surface  the  upper  wall  of  the  ventriculus 
laryngis;  its  insertions  are  the  same  as  those  of  the  ligamentum  ventriculare  (see  p.  527).  It 
contains  within  it  the  lower  part  of  the  membrana  quadrangularis  with  the  ligamentum 
ventriculare,  the  m.  ventricularis  and  the  glandulae  laryngeae  mediae. 

The  lower  fold,  plica  vocalis ,  vocal  fold  (0.  T.  true  vocal  cord),  is  the  free  margin  of 
the  trilateral-prismatic  projection,  labium  vocale,  the  upper  free  surface  of  which  is  horizontal, 
flat  or  a  little  concave  and  forms  the  inferior  wall  of  the  ventriculus  laryngis,  while  its  medial, 
free  surface  is  turned  at  the  same  time  downward;  the  projection  contains  within  it  the  upper 
part  of  the  conus  elasticus  with  the  ligamentum  vocale,  as  well  as  the  m.  vocalis.  The 
vocal  fold  projects  farther  medianward  than  the  ventricular  fold.  It  presents  a  tolerably 
sharp,  free  edge  which  has  the  same  attachment  as  the  ligamentum  vocale;  near  the  anterior 
end  the  cartilago  sesamoidea  shows  through  the  mucous  membrane  as  a  yellowish  spot  (macula 
flava).  The  tone-producing  apparatus  formed  by  the  two  vocal  folds  is  called  the  glottis. 

The  ventriculus  largngis  [Morgugnii]  is  a  long  drawn  out  pocket-shaped  slit 
which  extends  lateralward  between  the  ventricular  fold  and  the  vocal  fold  and  is  deepest  in 
the  middle.  It  gives  off  usually  from  its  anterior  half  vertically  upward  a  very  variable  slit-like 
blind  sack,  appendix  ventriciili  laryngis,  which  is  shoved  in  upward  between  the  ventricular 
fold  on  one  hand,  the  m.  thyreoarytaenoideus  [externus]  and  the  lamina  cartilaginis  thyreoideae 
on  the  other  (see  also  Fig.  661)  and  usually  ends  beneath  the  upper  margin  of  the  latter;  its 
anterior  margin  is  bounded  by  the  epiglottis;  its  walls  are  folded.  Very  rearely  the  appendix 
is  absent,  or  it  may  be  enlarged.  In  the  new-born  it  is  larger  than  in  the  adult. 

The  upper  opening  of  the  larynx,  aditus  laryngis  (see  Fig.  665),  looks  backward  and 
upward  and  is  triangular  and  rounded.  It  is  bounded  by  the  posterior  surface  of  the  epi¬ 
glottis  and  by  the  plicae  aryepiglotticae  converging  backward;  passing  for  a  short  distance 
downward  between  the  cartilagines  corniculatae  is  a  small  slit,  the  incisura  interarytaenoidea. 
The  upper  approximately  oval  part  of  the  cavity,  vestibulum  laryngis  (see  Figs.  665 — 667)  is 
higher  in  front  than  behind,  becomes  narrower  passing  downward  and  goes  over  through  the 
rima  vestibuli  (bounded  by  the  two  ventricular  folds)  into  the  aditus  glottidis  superior,  which 
is  bounded  lateralward  by  the  ventriculi  laryngis.  Just  beneath  it  at  the  level  of  the  5th 
cervical  vertebra,  between  the  two  plicae  vocales,  lies  the  rima  glottidis  (see  Figs.  663,  665 
and  667),  the  form  of  which  is  approximately  lancet-shaped  in  the  cadaver,  but  in  life  is  very 
variable.  In  it  can  be  distinguished  a  longer,  anterior  portion  situated  between  the  plicae  vocales 
and  called  the  pars  intermembr anacea,  and  a  shorter  posterior  portion,  bounded  lateralward 
by  the  medial  surfaces  of  the  arytaenoid  cartilages,  behind  by  the  anterior  surface  of  the 
m.  arytaenoideus  transversus,  and  called  the  pars  inter cartilaginea.  The  space  situated  just 
beneath  the  rima  glottidis,  the  aditus  glottidis  inferior,  is  oval  in  cross-section;  where  it  goes 
over  into  the  trachea,  it  is  round. 


Larynx. 


577 


Radix  linguae 


Epiglottis 


Tuberculum  epiglotticum 


Plica  glossoepiglottica 
lateralis 

Plica 

pharyngoepiglottica 

Aditus  laryngis _ _ 

Plica  aryepiglottica — 


Rim  a 
glottidis 


Tunica  mucosa' 


Tuberculum  cuneiforme 
[Wrisbergi] 

^Tuberculum  corniculatum 
N  [Santorini] 

Incisura  interarytaenoidea 


Vallecula  epiglottica 


pars  inter- 
membranacea’ 


pars  inter- 
cartilaginea 


Plica  vocalis 
Plica  ventricularis 


Recessus  piriformis 


665.  Cavity  of  the  larynx,  viewed  from  above. 
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666.  Median  section  of  the  larynx, 

right  half,  viewed  from  the  left. 
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667.  Frontal  section 
of  the  larynx, 

anterior  half,  viewed  from  behind. 

(The  section  passes  through  the  posterior  por¬ 
tion  of  the  vocal  fold.) 

The  mucous  membrane  of  the  larynx  is 
of  a  reddish  color,  that  of  the  vocal  folds  of  a 
white  color;  it  is  firmly  connected  with  the 
underlying  tissue  on  the  posterior  surface  of 
the  epiglottis  and  on  the  ventricular  and  vocal 
folds,  elsewhere  more  loosely.  It  contains  lymph 
nodules,  noduli  lymphatici  laryngei,  on  the 
posterior  surface  of  the  epiglottis  and  in 
the  ventriculus  laryngis ;  also  numerous 
glands,  glandulae  laryngeae.  The  latter  are 
found  in  larger  groups  in  front  of  and  behind 
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the  epiglottis,  gl  laryngeae  anteriores  (see 
Fig.  666);  in  the  ventricular  fold,  as  a  sheath 
for  the  cartilago  cuneiformis,  in  the  fovea  trian¬ 
gularis  of  the  arytaenoid  cartilage  and  in  the 
ventriculus  laryngis,  gl.  laryngeae  mediae; 
as  well  as  before,  within  and  behind  the 
m.  arytaenoideus  transversus,  gl  laryngeae 
posteriores.  The  glands  are  entirely  absent  from 
the  vocal  folds. 


668.  Frontal  section 
through  the  anterior 
part  of  the  larynx. 

Magnification:  5:1. 
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669.  Right  lung,  670.  Left  lung, 

viewed  from  in  front  and  lateral  ward. 

The  trachea  (see  Figs,  358,  563,  567,  606,  607,  658,  659,  666,  675,  680  and  682)  is 
a  cylindrical,  hollow,  elastic  tube.  It  begins  above  as  the  continuation  of  the  larynx  in  front 
of  the  7th  cervical  vertebra,  passes  downward  and  somewhat  backward  and  divides  ( bijurcatio 
tracheae)  in  front  of  the  4th  or  5th  thoracic  vertebral  body,  at  the  level  of  the  processus  spi- 
nosus  of  the  4th  thoracic  vertebra  or  somewhat  below  this  point,  into  the  two  bronchi;  as  it 
descends  it  is  more  deeply  situated,  lies  in  the  median  plane  and  below  only  deviates  a  little  to 
the  right.  Its  posterior  wall  adjoins  the  oesophagus.  In  front  it  is  covered  in  the  neck  by  the 
isthmus  glandulae  thyreoideae  and  by  the  v.  thyreoidea  ima,  in  the  thoracic  cavity  by  the 
a.  anonyma,  a.  carotis  communis  sinistra,  arcus  aortae,  v.  anonyma  sinistra  and  by  the  thymus 
gland  situated  in  front  of  them.  Its  lateral  surfaces  lie  in  the  neck  in  contact  with  the  lobi 
glandulae  thyreoideae  and  the  nn.  recurrentes  (X),  in  the  thoracic  cavity  on  the  right  side  with 
the  n.  vagus  dexter,  the  v.  azygos  and  the  pleura  mediastinalis,  on  the  left  side  with  the  n.  re¬ 
currens  sinister  (X)  and  the  arcus  aortae.  It  is  ensheathed  in  loose  connective  tissue,  which  con¬ 
tains  especially  on  the  anterior  surface  numerous  lymph  nodules,  lymphoglandulae  tracheales; 
especially  constant  is  a  large  group  of  lymph  glands  beneath  the  angle  of  bifurcation,  lympho¬ 
glandulae  bronchiales.  The  cross-section  of  the  trachea  is  rounded  with  its  posterior  wall  flat¬ 
tened.  The  lumen  enlarges  from  above  toward  the  middle  and  then  again  diminishes  in  size. 

The  wall  of  the  trachea  contains  16—20  liorseshoe-like  curved  strips  of  hyaline  carti¬ 
lage,  open  behind,  the  cartilagines  tracheales.  They  are  often  split  and  may  be  united  with 
their  neighbors.  The  strips  of  cartilage  are  connected  with  one  another  by  means  of  the  liga- 
menta  annularia  [trachealia] ,  tough  membranes,  consisting  chiefly  of  elastic  and  collagenous 
fibres  running  longitudinally;  these  membranes  are  continous  with  the  perichondrium,  and  with  a 
similarly  built  but  thinner  layer  of  the  posterior  wall.  The  posterior  wall,  paries  membranaceus, 
consists  besides  internally  of  the  tunica  muscularis,  a  layer  of  smooth  muscle  fibres  which  are 
stretched  out,  especially  transversely,  between  the  ends  of  the  cartilages.  The  mucous  membrane, 
tunica  mucosa,  is  pale,  and  on  the  posterior  wall  is  thrown  up  into  longitudinal  folds.  It  is  connected 
with  the  underlying  tissue  by  the  tela  submucosa,  which  consists  of  connective  tissue,  in  which 
are  numerous  glands,  glandulae  tracheales  (not  illustrated),  especially  in  the  anterior  and 
posterior  wall;  posteriorly,  the  largest  are  found  in  part  between  and  behind  the  muscles. 
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671.  Right  lung,  viewed  from  the  medial  surface. 

The  lungs  (pulmones)  (see  also  Figs.  670,  672,  678,  679,  682  and  683)  are  paired, 
approximately  wedge-shaped  organs,  which  fill  up  the  lateral  halves  of  the  thorax,  are  connected 
with  the  trachea  through  its  two  subdivisions,  the  bronchi,  and  contain  the  terminal  branches 
of  these  bronchi.  They  are  covered  on  their  outer  surface  by  the  pleura  pulmonalis  (see  p.  587). 
Their  color  is  reddish  gray  with  blue  and  black  spots. 

Each  lung  presents  above  a  blunt  tip,  apex  pulmonis,  and  below  a  broad  base,  basis 
pmlmonis,  with  the  markedly  concave  facies  diaphragmatica,  which  lies  upon  the  diaphragm 
and  is  directed  downward  and  medianward.  The  markedly  convex  facies  costalis  which  looks 
forward,  lateralward  and  backward  is  bounded  by  the  ribs;  it  presents,  corresponding  to  the 
intercostal  spaces,  flat  bulgings,  which  are  characterized  by  the  presence  of  more  marked 
accumulations  of  pigment.  This  surface  with  the  facies  diaphragmatica  helps  to  form  the 
sharp  mar  go  inferior.  The  medial  surface,  facies  mediastinalis,  is  approximately  vertical  and 
is  directed  toward  the  pericardium  and  the  medianstinal  spaces;  it  forms  with  the  facies  costalis 
in  front  the  sharp  margo  anterior,  behind  a  blunt  margin,  while  with  the  facies  diaphrag¬ 
matica  it  forms  a  part  of  the  sharp  margo  inferior.  The  medial  surface  presents,  nearer  its 
posterior  margin  than  its  anterior,  a  club-shaped  fossa,  the  hilus  pulmonis,  in  which  lie  the 
bronchi  and  the  vessels  and  nerves  entering  and  leaving  the  lung  and  also  several  lymph  nodules, 
lymph oglandulae  pulmonales.  The  structures  running  to  the  hilus  are  grouped  together  as  the 
root  of  the  lung,  radix  pulmonis  (see  also  Fig.  683).  Behind  the  hilus  on  the  left  runs  a 
deeper  and  broader  furrow  for  the  aorta  thoracalis,  on  the  right  a  flatter  and  narrower  one 
for  the  v.  azygos  perpendicularly  upward  and  then  bends  around  forward.  Connected  with  this 
toward  the  apex  is  a  flat  groove,  the  sulcus  subclavius,  for  the  a.  subclavia.  In  front  of  and 
below  the  hilus  lies  a  fossa,  for  the  heart,  impressio  cardiaca,  deeper  on  the  left  side  and 
going  over  on  the  right  side  above  into  a  groove  for  the  v.  cava  superior. 
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672.  Left  lung,  viewed  from  the  medial  surface. 

The  lungs  (continued).  In  each  lung  a  fissure,  the  incisura  interlobaris,  which  cuts 
through  the  whole  substance  almost  as  far  as  the  hilus  (see  also  Fig.  683)  extends  from  behind 
and  above  forward  and  downward  and  separates  a  smaller,  upper  lobe,  lobus  superior,  from  a 
larger,  lower  lobe,  lobus  inferior.  The  fissure  whose  course  often  varies  begins  commonly  somewhat 
below  the  apex  at  the  level  between  the  processus  spinosi  of  the  2nd  and  3rd  thoracic  vertebra, 
runs  downward  and  forward  (on  the  left  somewhat  more  steeply  than  on  the  right)  and  reaches 
the  margo  inferior  in  about  the  region  of  the  mammillary  line.  In  the  right  lung  in  the  region 
of  the  axillary  line  at  the  level  of  the  4th  intercostal  space  there  goes  off  from  this  incisure 
a  second  deep  one  which  runs  in  an  approximately  horizontal  direction  and  reaches  the  margo 
anterior  at  the  level  of  the  4th  rib;  it  together  with  the  main  incisure  bounds  the  lobus  medius. 
The  margo  interior  of  the  left  lung  is  deeply  notched  below,  incisura  cardiaca ;  the  narrower 
portion  projecting  forward  beneath  it  from  the  upper  lobe  is  called  the  lingula  pulmonis. 

The  right  lung  is  somewhat  shorter  and  broader  and  on  the  whole  somewhat  larger  than 
the  left.  The  volumes  of  the  right  and  left  lungs  are  in  man  in  the  ratio  of  10:  9,  in  woman  8:  7. 

Position  of  the  lungs.  The  apex  of  the  lung  projects  upward  as  far  as  in  front 
of  the  neck  of  the  first  rib  (see  Figs.  679—681);  it  is  somewhat  higher  and  somewhat  farther 
forward  on  the  right  than  on  the  left  and  in  the  ordinary,  upright  position  reaches  from  one 
to  three  cm  above  the  extremitas  sternalis  claviculae.  The  margo  inferior  extends  in  front,  on 
moderate  expiration,  first  along  the  lower  margin  of  the  6th  rib,  cuts  the  upper  margin  of  the 
7Ul  rib  in  the  mammillary  line,  crosses  the  8th  rib  in  the  axillary  line,  the  9td  and  10th  rib  in 
the  scapular  line,  and  reaches  the  spine  at  the  level  of  the  processus  spinosus  of  the  lltu  tho¬ 
racic  vertebra;  it  thus  runs  lateralward  and  backward  almost  horizontally.  The  margo  anterior 
begins  above  on  both  sides  symmetrically  behind  the  articulatio  sternoclavicularis,  extends 
thence  on  the  right  in  a  slightly  convex  curve  toward  the  insertion  of  the  6th  costal  cartilage 
and  goes  in  the  middle  of  its  extent  a  little  beyond  the  median  plane.  On  the  left  it  runs  in  a 
corresponding  direction  as  far  as  the  level  of  the  4th  costal  cartilage  and  then  curves  at  the 
incisura  cardiaca  first  lateralward,  then  downward  and  somewhat  medianward. 
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673.  Cast  of  the  air  tubes  and  their  branches, 

viewed  from  the  right,  semi -schematic. 

(After  a  preparation  of  F.  Y.  Birch-Hirschfeld,  with  the  aid  of  a  drawing  by  Dr.  M.  Lange. 

Figs.  673 — 675  represent  the  same  preparation.) 

The  two  bronchi,  bronchus  dexter  and  bronchus  sinister  (see  also  Figs.  607,  674  and  675) 
extend  out  from  the  bifurcatio  tracheae  at  an  angle,  usually  less  than  90°,  and  pass  downward 
and  lateralward  to  the  hilus  pulmonis.  The  non-branched  part  is  steeper,  shorter  and  a  little 
wider  on  the  right  side  than  on  the  left.  They  are  constructed  exactly  as  is  the  trachea  and  have 
on  the  right  side  6 — 8,  on  the  left  side  9 — 12  hyaline  rings  of  cartilage  which  are  open  behind; 
they  possess  numerous  glands,  glandulae  bronchiales,  and  single  lymph  follicles,  noduli 
lymphatici  bronchiales. 
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674.  Cast  of  the  air  tubes  and  their  branches, 

viewed  from  the  left,  semi-schematic. 

(After  a  preparation  of  F.  V.  Birch-Hirschfeld,  with  the  aid  of  a  drawing  by  Dr.  M.  Lange. 

Figs.  673—675  represent  the  same  preparation.) 

Position  of  the  bronchus  (see  Figs.  607,  671,  672,  680  and  681).  The  branch  of  the 
a.  pulmonalis  runs  on  each  side  in  front  of  the  bronchus  to  the  hilus,  there  lies  on  the  anterioi 
and  upper  surface  of  the  bronchus  and  then  curves  around  it  lateralward  to  run  into  the  lung 
along  its  posterior  surface.  The  vv.  pulmonales  leave  the  hilus  at  the  anterior  and  inferior 
surfaces  of  the  bronchus.  The  a.  bronchialis  is  situated  in  the  hilus  on  the  posterior  surface 
of  the  bronchus.  Above  and  behind  the  bronchus  on  the  right  side  runs  the  v.  azygos,  on 
the  left  side  the  aorta  thoracalis,  behind  it  on  both  sides  the  n.  vagus. 
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Ramus  bronchialis  hyparterialis 
(for  the  lobus  superior) 
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675.  Cast  of  the  air  tubes  and  their  branches. 

viewed  from  in  front.  (After  a  preparation  of  F.  V.  Birch-Hirschfeld,  with  the  aid  of  a 
drawing  by  Dr.  M.  Lange.  Figs.  673 — 675  represent  the  same  preparation.) 
j Branching  of  the  bronchi  (see  also  Figs.  607,  673  and  674).  The  main  bronchus 
(stembronchus)  runs  on  each  side  as  the  continuation  of  and  in  the  same  direction  as  the 
corresponding  subdivision  of  the  trachea  during  its  whole  length  as  far  as  the  posterior  part 
of  the  basis  pulmonis;  the  left  one  is  curved  slightly  like  the  letter  S.  From  it  go  off  mono- 
podic  lateral  bronchi,  rami  bronchiales,  four  ventral  and  four  dorsal  arising  alternately.  The 
first  lateral  bronchus  supplying  the  lobus  superior  goes  off  on  the  right  side  above  the  place, 
where  the  bronchus  and  the  branch  of  the  a.  pulmonalis  cross  one  another,  as  a  (single)  ramus 
bronchialis  eparterialis;  on  the  left  it  arises  below  the  place  of  crossing  and  belongs  accordingly 
like  all  the  other  branches  to  the  rami  bronchiales  hyparteriales.  The  middle  lobe  on  the  right 
side  is  supplied  by  the  first  ventral  lateral  bronchus.  These  lateral  bronchi  give  off  numerous 
branches  which  go  on  subdividing  so  that  they  become  finer  and  finer  and  form  the  bronchioli. 

The  main  bronchi  and  their  branches  present  only  irregular  cartilaginous  plates  which 
are  distributed  about  the  whole  circumference  of  the  tubes.  They  are  larger  at  the  beginning, 
where  they  are  also  closer  together;  they  disappear  in  the  tubes  of  1  mm  diameter;  the  larger 
ones  have  a  hyaline  ground-substance,  the  small  tubes  one  with  elastic  fibres.  Internally  from 
them  lies  a  circular  layer  of  smooth  muscle  fibres  and  a  mucous  membrane.  Glands  are 
present  on  the  outer  surface  of  the  muscles  wherever  the  cartilages  occur;  noduli  lymphatici 
bronchiales  are  present  down  to  the  finest  branches. 
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JSIode  of  termination  of  the  air  spaces. 

Each  bronchiolus  divides  farther  into  branches, 
bronchioli  respiratorii,  the  walls  of  which  are  no  longer 
smooth  but  present  numerous  small  bulgings,  alveoli 
pulmonis.  Out  of  these  bronchioli  respiratorii,  as 
terminal  branches,  pass  the  alveolar  ducts,  ductidi  al¬ 
veolar  es,  which  bear  alveoli  on  all  sides  and  lead  through 
openings  in  their  terminal  piece  into  several  approxi¬ 
mately  spherical  spaces,  atria.  Each  atrium  is 
connected  in  turn  with  a  number  of  larger  and  more 
irregular  cavities,  air  sacs,  sacculi  alveolares  (infundibula) ,  the  whole  surface  of  which  is  closely 
set  with  small  cavities,  alveoli  pulmonis.  Each  alveolar  duct  together  with  its  branches  forms 
a  lobule  of  the  lung,  lobulus  pulmonis.  The  bronchioli  respiratorii  and  the  ductuli  alveolares 
still  possess  a  circular  layer  of  smooth  muscle  fibres  but  this  is  absent  from  the  atria  and 
sacculi  alveolares. 

The  branches  of  the  a.  pulmonis  accompany  the  air-conducting  tubes  as  far  as  the  atria 
and  break  up  into  capillaries  on  the  sacculi  alveolares.  The  smallest  veins  collect  at  the  peri¬ 
phery  of  the  lobule,  receive  tributaries  from  the  points  of  division  of  the  bronchioli  and  run 
at  first  between  the  lobules,  separated  as  far  as  possible  from  the  bronchioli  and  the  arteries; 
only  when  the  larger  branches  have  been  reached  in  the  neighborhood  of  the  hilus  do  they 
approach  the  anterior  surface  of  the  bronchi. 


I  Cut  surface  at  the 
junction  of  the 
sacculus  alveolaris 
with  the  atrium 

677.  Air  saccule, 

by  itself. 

Magnification:  60:1  (see  Fig.  676). 


676.  Alveolar  duct, 
with  branches  and  blood 
vessels,  from  the  dog. 

Magnification :  60  : 1 


(After  a  wax-plate  model  by  W.  S.  Miller.) 
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678.Thymus  and  pericardium 


of  a  12  year  old  boy,  viewed  from  in  front. 


(The  lungs  have  been  drawn  aside  and  the  thymus  and  pericardium  dissected  out  after  removal 

of  the  pleurae  mediastinalis.) 

The  thymus,  or  thymus  gland,  which  develops  as  a  paired  organ  from  the  ventral  diver¬ 
ticula  of  the  3rd  and  4th  embryonal  pharyngeal  pouches,  increases  in  size  up  to  the  beginning  of 
puberty,  and  then  in  healthy  individuals  gradually  decreases.  From  the  20th — 25th  year  on  the 
interstitial  connective  tissue,  which  in  a  person  of  mature  age  has  the  character  of  adipose  tissue, 
exceeds  greatly  the  parenchyma  of  the  gland.  The  organ  from  birth  shows  no  sexual  differences; 
but  later  in  life  it  seems  to  be  lighter  in  woman  than  in  man.  It  is  of  a  grayish-red  color,  has  an 
irregular  flat-oblong  shape  and  consists  of  two  usually  asymmetrical  lobes,  lobus  dexter  and 
lobus  sinister,  united  only  by  loose  connective  tissue.  Each  of  these  lobes  is  composed  of  a  large 
number  of  small  lobules,  lobuli  thymi,  which  are  separable  from  one  another,  but  all  are 
connected  by  a  medullary  cord,  tractus  centralis  (not  illustrated),  which  follows  a  tortuous 
course  inside  the  thymus  and  penetrates  also  into  the  lobules. 

It  lies  (see  also  Figs.  679 — 681)  just  behind  the  sternum  in  the  spatium  mediastinale 
anterius,  is  bounded  behind  by  the  upper  part  of  the  pericardium,  the  v.  cava  superior,  vv.  ano- 
nymae,  the  arcus  aortae  and  its  branches,  lateralward  and  partly  in  front  by  the  pleura  media¬ 
stinalis.  Above  it  may  reach  behind  the  mm.  sternothyreoidei  as  far  as  the  glandula  thyreoidea. 
Its  anterior  wall  is  loosely,  the  others  more  firmly  connected  with  the  surrounding  tissues. 


Thoracic  Cavity. 
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679.  Thoracic  viscera  of  a  12  year  old  boy,  viewed  from  in  front. 

(The  sternum  and  ribs  have  been  removed.  In  the  neck  the  cupulae  of  the  pleurae  hate  been 

exposed.  The  lungs  are  somewhat  retracted.) 

The  pleurae  (see  also  Figs.  682  and  683)  are  two  smooth,  glistening,  serous  membranes 
which  cover  the  walls  and  viscera  of  the  thoracic  cavity  (cavum  thoracis).  They  form,  one  in 
the  right  and  one  in  the  left  half  of  the  thoracic  cavity,  sacs  complete  in  themselves,  separated 
from  one  another  by  the  septum  mediastinale;  one  portion  of  each  sac,  pleura  pulmonalis, 
covers  the  lung,  and  the  other  portion,  pleura  parietalis,  the  walls  of  the  space  occupied  by 
the  lung;  the  two  portions  go  over  into  one  another  at  the  hilus  pulmonis  and  inclose  a  slit 
like  space,  cavum  pleurae,  which  contains  a  very  small  amount  of  clear,  serous  fluid. 
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680.  Right  thoracic  cavity  and  septum  media- 

stinale,  viewed  from  tlie  right,  after  removal  of  the  lungs  and  pleura. 


Thoracic  Cavity. 
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681.  Left  thoracic  cavity  and  septum  mediastinale, 

viewed  from  the  left,  after  removal  of  the  lungs  and  pleura. 
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Thoracic  Cavity. 
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682  and  683.  Cross-sections  of  the  thorax, 

viewed  from  above  (after  W.  Braune). 


Thoracic  Cavity. 
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Pleura  (continued). 

The  pleura  pulmonalis  is  intimately  fused  with  the  surface  of  the  lung  and  follows 
it  even  into  the  depth  of  the  incisurae  interlobares  (see  Fig.  683).  At  the  hilus  it  leaves  the 
surface  of  the  lung,  is  attached  for  a  short  distance  to  the  root  of  the  lung  (see  Fig.  683)  and  is 
then  continued  into  the  pleura  mediastinalis.  In  so  doing  it  forms  below  the  hilus  between  the 
lung  and  the  pleura  mediastinalis  a  triangular  duplicature,  ligamentum  pulmonale,  the  origin 
of  which  on  the  right  lung  runs  in  front  of  the  groove  for  the  v.  azygos,  on  the  left  in  front  of 
the  groove  for  the  aorta  thoracalis  almost  as  far  as  the  facies  diaphragmatica  (see  Figs.  671 
and  672);  below  it  ends  with  a^free  margin  or  is  attached  to  the  pleura  diaphragmatica. 

Ihe  pleura  parietalis  is  divisible  into  pleura  costalis,  pleura  diaphragmatica  and 
pleura  mediastinalis .  The  pleura  costalis  (costal  pleura)  (see  Figs.  682  and  683)  covers  the  inner 
surface  of  the  ribs  on  both  sides,  the  lateral  surface  of  the  bodies  of  the  thoracic  vertebrae, 
partly  also  the  posterior  surface  of  the  sternum,  the  mm.  intercostales,  subcostales  and  trans- 
versus  thoracis,  as  well  as  the  aa.,  vv.  and  nn.  intercostales,  a.  and  vv.  mammariae  internae,  the 
truncus  sympathicus  and  its  branches.  It  is  connected  with  these  parts  by  the  fascia  endo- 
thoracica  (not  illustrated),  a  layer  of  connective  tissue,  which  is  strongest  anteriorly  behind  the 
cartilages  of  the  ribs  and  becomes  thinner  and  looser  posteriorly.  Above  the  pleura  forms  a 
blind-sac-like  prolongation,  the  cupula  pleurae  (see  Figs.  679—681),  which  lies  exactly  at  the 
apex  of  the  lung  and  which  accordingly  projects  as  this  does  upward  as  far  as  the  neck  of  the 
first  rib  (see  p.  581).  The  cupula  is  related  (from  behind  forward)  to  the  lowermost  bundle  of 
origin  of  the  plexus  brachialis,  to  the  ganglion  cervicale  inferius,  the  m.  scalenus  minimus,  the 
a.  subclavia  with  the  first  portions  of  the  a.  vertebralis  and  a.  intercostalis  suprema,  the  m. 
scalenus  anterior,  the  a.  mammaria  interna  and  the  v.  subclavia,  on  the  left  also  the  ductus 
thoracicus;  it  is  attached  by  the  m.  scalenus  minimus  and  different  bands  of  connective  tissue 
upward  to  the  cervical  spine  and  fasciae.  The  pleura  diaphragmatica  (see  Fig.  679)  covers  the 
upper  surface  of  the  diaphragm  very  firmly  and  exactly  as  far  as  the  neighborhood  of  its 
origins  from  the  ribs,  where  it  is  reflected  into  the  pleura  costalis;  this  line  of  reflection  begins 
near  the  sternum  at  the  lower  margin  of  the  6th  rib,  cuts  the  7th  rib  at  the  junction  of  the 
cartilage  with  the  bone,  the  8th  rib  behind  it  and  reaches  the  spine  at  the  lower  border  of  the 
body  of  the  12th  thoracic  vertebra  or  of  the  processus  transversus  of  the  1st  lumbar  vertebra 
below  the  attachment  of  the  12th  rib.  Between  this  line  of  reflection  and  the  lower  margin  of 
the  lung  (see  p.  581)  the  pleura  diaphragmatica  lies  on  the  pleura  costalis  for  some  distance 
and  with  it  bounds  the  sinus  phrenicocostalis.  During  inspiration  the  lung  passes  into  this 
sinus  pleurae  which  then  becomes  smaller,  but  is  not,  as  a  rule,  totally  obliterated  in  its  most 
dependent  parts,  since  the  lung  generally  does  not  pass  as  far  as  the  line  of  reflection. 

The  right  and  the  left  cavum  pleurae  are  separated  by  the  septum  mediastinale  which 
is  narrower  above  and  broader  below  and  contains  chiefly  the  heart,  the  great  vessels,  the 
trachea,  the  oesophagus  and  the  thymus  gland  (see  Figs.  680 — 683).  This  septum  is  covered  right 
and  left  by  the  pleura  mediastinalis  ;  that  portion  of  this  which  is  very  firmly  fused  with 
the  parietal  layer  of  the  pericardium  is  designated  as  pleura  pericardiaca,  the  rest  of  it  as  lamina 
mediastinalis.  The  pleura  mediastinalis  is  connected  in  front  and  behind  with  the  pleura  costalis, 
below  with  the  pleura  diaphragmatica.  The  anterior  line  of  reflection  (see  Fig.  679)  runs  on  the 
right  as  does  the  anterior  margin  of  the  right  lung  (see  p.  581),  on  the  left  in  a  similar  curve 
but  so  that  it  usually  lies  lateralward  from  the  medial  end  of  the  5th  left  intercostal  space; 
as  a  result  of  this  the  pleurae  of  the  two  sides  may  come  into  contact  with  one  another  between 
the  2nd  and  4th  costal  cartilages  but  are  usually  separated,  however,  especially  in  younger  indi¬ 
viduals  by  a  layer  of  loose  tissue.  The  starting  point  of  the  mediastinal  pleura  behind  lies  on 
the  lateral  surface  of  the  bodies  of  the  vertebrae.  Toward  the  apex  the  pleura  mediastinalis 
goes  over  into  the  medial  wall  of  the  pleural  cupula;  below  this  it  extends  almost  directly 
(see  Fig.  682)  from  before  backward  and  in  so  doing  directly  covers  on  both  sides  the  thymus, 
nn.  phrenicus  and  vagus,  on  the  right  side  (see  Fig.  680)  the  vv.  cava  superior,  anonyma  dextra 
and  azygos,  as  well  as  the  trachea,  on  the  left  side  (see  Fig.  681)  the  aorta  thoracalis  and  the 
a.  subclavia  sinistra.  The  pleura  mediastinalis  is  curved  out  lateralward  below  (see  Fig.  683), 
more  markedly  on  the  left  than  on  the  right  side,  but  in  the  neighborhood  of  its  posterior 
portion  it  is  interrupted  by  the  hilus  pulmonis  and  the  ligamentum  pulmonale,  upon  which  it 
becomes  reflected;  it  thus  directly  covers  as  pleura  pericardiaca  in  front  the  pericardium,  the 
nn.  phrenici  and  the  accompanying  vessels,  behind  the  oesophagus  with  the  nn.  vagi  (on  the 
right  in  the  middle,  on  the  left  below)  as  well  as  on  the  right  the  v.  azygos  and  the  vv.  inter¬ 
costales  dextrae  and  on  the  left  the  aorta  thoracalis.  Anteriorly,  where  the  pleura  costalis  goes 
over  into  the  pleura  mediastinalis,  more  distinctly  visible  below  than  above,  is  a  slit-like  space, 
sinus  costomediastinalis  (see  Fig.  683),  which  on  inspiration  is,  in  general,  completely  filled 
up  by  the  margo  anterior  of  the  lung;  only  the  portion  situated  in  front  of  the  heart  and  corre¬ 
sponding  to  the  incisura  cardiaca  (see  Fig.  679)  remains  free  from  the  lung  even  on  deepest 
inspiration.  In  the  sinus  phrenicocostalis  and  in  the  groove  between  the  pleura  diaphragmatica 
and  the  pleura  mediastinalis  are  frequently  situated  lobe-like  adipose  appendages  of  the  me¬ 
diastinum,  plicae  adiposae  (not  illustrated),  which  carry  small  villous  projections,  villi  pleurales. 
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684.  Thyroid  gland, 

in  its  position  to  tlie  larynx  and  to  the  trachea,  viewed  from  in  front. 

Pleura  (continued). 

The  septum  mediastinale  is  divided  into  two  portions  of  different  size,  which  are 
separated  only  indistinctly  from  one  another  by  the  heart  with  the  pericardium,  the  central  part 
of  the  large  vessels,  the  roots  of  the  lungs  and  the  trachea.  The  smaller,  anterior  portion, 
spatium  mediastinale  anterius,  contains  the  aa.  and  vv.  mammariae  internae,  nn.  phrenici, 
thymus  gland  and  lymph  glands;  the  posterior,  spatium  mediastinale  posterius,  contains  the 
aorta  thoracalis,  aa.  and  vv.  intercostales  dextrae,  vv.  azygos  and  hemiazygos,  ductus  thora- 
cicus,  nn.  vagi  and  splanchnici,  oesophagus  and  lymph  glands  (see  also  Figs.  682  and  683). 


The  Thyroid  Gland  and  accessory  Organs. 

The  thyroid  gland  (glandula  thyreoidea )  (see  Figs.  358,  567,  679,  684  and  685)  is 
an  .  unpaired  very  variable,  frequently  asymmetrical  gland,  which  in  the  early  embryonal 
period  opens  to  the  outside  by  means  of  an  duct,  ductus  thyreoglossus  (see  p.  507)  but  later 
forms  a  body  completely  shut  off  from  the  surface.  It  is  of  a  bluish-red  or  reddish-yellow 
color,  lies  upon  the  lateral  surface  of  the  larynx  as  well  as  upon  the  lateral  and  anterior 
surfaces  of  the  upper  end  of  the  trachea  and  surrounds  the  latter  like  a  horse-shoe.  It  is  covered 
in  front  (see  Figs.  349  and  353)  by  the  mm.  sternothyreoidei,  omohyoidei,  sternohyoidei  and 
sternocleidomastoidei.  It  presents  for  examination  two  lateral  lobes,  lobus  dexter  and  lobus 
sinister  which  are  united  with  one  another  in  front  by  means  of  a  middle  piece,  isthmus 
glandulae  thyreoideae.  The  oblong  and  thick  lateral  lobe  lies  on  each  side  on  the  lateral 
surface  of  the  trachea  and  oesophagus  as  well  as  on  each  side  of  the  larynx  and  pharynx.  On 
the  thyroid  cartilage  it  reaches  only  as  far  as  the  insertion  of  the  m.  sternothyreoideus ;  from 
there  on  it  is  pressed  somewhat  backward  and  becomes  drawn  out  into  a  pointed  process  which 
may  extend  as  far  as  the  hyoid  bone.  Its  medial  siirface  is  in  contact  below  also  with  the  n. 
recurrens  (X) ;  its  posterior  surface  is  in  contact  with  the  a.  carotis  communis  (which  usually 
makes  a  groove-like  impression  upon  it),  the  a.  thyreoidea  inferior  and  the  v.  jugularis  interna, 
above  also  with  the  fascia  praevertebralis;  the  anterior  surface,  directed  at  the  same  time 
lateralward,  is  covered  by  the  above-mentioned  muscles.  The  middle  piece  is  essentially  shorter 
and  covers  the  2nd,  3rd  and  4th,  very  often  also  the  1st  cartilago  trachealis;  going  out  from 
it,  usually  from  the  left  side,  is  often  a  process,  variable  in  from,  the  lobus  pyramidalis, 
which  passes  in  front  of  the  thyroid  cartilage  upward  toward  the  middle  of  the  hyoid  bone,  but 
does  not  always  reach  it.  The  isthmus  varies  much  in  its  development  and  may  be  absent 
altogether.  The  gland  consists  of  connective  tissue,  stroma  glandulae  thyreoideae,  in  which  lie 
small  gland  vesicles,  which  are  arranged  in  larger  groups,  lobuli  glandulae  thyreoideae. 

The  glandulae  thyreoideae  accessoriae  (not  illustrated)  are  small  masses  of  thyroid 
tissue  which  may  occur  close  above  the  hyoid  bone  (glandula  thyreoidea  accessoria  supra- 
hyoidea),  in  the  course  of  the  lobus  pyramidalis  or  dorsal  of  the  thyroid  gland,  in  the  lateral 
region  of  the  neck,  or  upon  the  trachea  as  far  down  as  the  arcus  aortae. 

The  glandulae  parathyreoideae  (epithelial  bodies)  (see  Fig.  685)  are  usually 
two  on  each  side,  a  superior  and  inferior  one.  They  are  solid  epithelial  structures,  which  are 
situated  on  the  dorsal  surface  of  the  thyroid  gland  next  to  small  accessory  thymus  and 
thyroid  lobules  and  lymph  glands.  They  are  developed  from  the  dorsal  diverticula  of  the  3rd 
and  4th  embryonal  pharyngeal  pouches,  and  in  the  course  of  development  become  so  shifted  that 
the  one  corresponding  to  the  3rd  pouch  becomes  the  lower  (caudal),  and  the  one  from  the  4th 
pouch  the  upper  (cranial)  one.  Their  number  (both  sides  together)  is  in  adults  often  diminished 
to  3  or  2.  They  are  of  a  yellowish-red  or  yellowish-brown  color  and  have  a  uniform  smooth  and 
shining  surface.  Their  form  and  size  is  very  variable.  They  are  flattened,  mostly  oval,  and  some¬ 
times  pointed  at  the  ends.  Their  length  is  usually  6—8  mm,  their  width  3—4  mm  and  their 
thickness  1,5—2  mm,  the  length  being  very  variable,  the  thickness  rather  constant.  The 
epithelial  bodies  are  proportionately  larger  in  size  in  the  child  than  in  the  adult.  The  right 
and  left  parathyroids  are  seldom  placed  symmetrically. 

The  upper  parathyroid  is  situated  in  the  median  portion  of  the  posterior  surface  of  the 
lateral  lobe  of  the  thyroid,  frequently  in  a  notch  of  the  latter,  next  to  the  wall  of  the  pharynx 
or  oesophagus,  about  the  level  of  the  lower  border  of  the  cartilago  cricoidea,  and  is  usually 
separated  from  the  thyroid  by  loose  connective  tissue.  The  ascending  branch  of  the  a.  thyreoidea 
inferior,  which  gives  off  the  a.  laryngea  inferior,  and  the  n.  laryngeus  inferior  run  somewhat 
ventrally  and  medially  to  it. 

The  lower  parathyroid  is  less  constant  in  its  position  and  relations.  It  lies  close  to  the 
lower  pole  of  the  lateral  lobe  of  the  thyroid  gland  near  the  3rd  and  4th  cartilage  ring  of  the 
trachea,  ventrally  to  the  ascending  branch  of  the  a.  thyreoidea  inferior  and  n.  laryngeus  inferior; 
sometimes  it  is  found  nearer  to  the  upper  superior  parathyroid  or  more  caudally  from  the 
thyroid  on  the  trachea. 

There  have  also  been  observed  internal  epithelial  bodies  enclosed  at  all  sides  from  the 
thyroid  tissue. 
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The  Thyroid  Gland  and  accessory  Organs. 
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685.  Thyroid  giand  and  its  relation  to  the  surrounding  organs, 

from  behind. 

(The  carotid  arteries  are  turned  a  little  outward  so  that  the  carotid  glands  may  be  seen.) 

The  glomus  caroticum  (Paraganglion  int  er  caroticum,  carotid  gland)  is  an  oblong, 
flattened  body  about  5  mm  long,  which  is  situated  immediately  above  the  division  of  the 
a.  carotis  communis  directly  on  the  medial  surface  of  this  artery  and  of  its  both  branches.  It 
sometimes  consists  of  2 — 5  nodules  of  hard  consistency  and  of  grayish-red  or  brownish-red 
color.  It  consists  of  chromaffin  cells  and  abundant  vascular  and  nervous  elements. 
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686.  Urinary  organs  in  a  male,  viewed  from  in  front. 

(Of  the  intestine  only  the  termination  of  the  duodenum  has  been  left;  the  peritonaeum,  with 
the  exception  of  the  inferior  portion  on  the  left  side,  has  been  removed.  The  margins  of  the 

bodies  of  the  vertebrae  are  indicated  by  interrupted  lines.) 

The  kidneys  (renes)  are  two  large  glands,  which  are  situated,  one  on  each  side,  in  the 
upper  part  of  the  posterior  wall  of  the  abdominal  cavity  near  the  spine.  The  posterior  surface 
of  the  kidney,  directed  at  the  same  time  medianward,  lies  in  front  of  that  portion  of  the  diaphragm 
which  arises  from  the  arcus  lumbocostales,  as  well  as  in  front  of  the  mm.  psoas  major,  quadratus 
lumborum  and  transversus  abdominis  and  is  separated  from  them  by  a  layer  of  loose  tissue,  rich 
in  fat,  the  capsula  adiposa.  In  the  male  the  left  kidney  reaches  usually  from  the  ll1"  thoracic 
vertebra  as  far  as  the  upper  border  of  the  3rd  lumbar  vertebra;  the  right  lies  usually  deeper 
by  the  distance  of  from  a  half  to  a  whole  vertebral  level.  In  the  female  both  kidneys  are  lower 
down  by  about  one  half  a  vertebra  but  do  not  reach  normally  the  level  of  the  crista  iliaca.  The 
twelfth  rib  runs  obliquely  downward  behind  the  posterior  surface  of  the  kidney.  The  upper  part 
of  the  kidney  accordingly  still  remains  in  the  domain  of  the  sinus  phrenicocostalis  of  the  pleura. 
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687.  Right  kidney,  688.  Left  kidney, 

viewed  from  in  front. 

Position  of  the  kidneys  (continued)  (see  Fig.  686). 

Their  largest  planes  of  section  cut  one  another  in  front  of  the  spine,  and  their  upper  poles 
lie  nearer  the  median  plane  than  their  lower  poles.  The  anterior,  lateral  surface  is  covered  by  a 
feebly  developed  capsula  adiposa  (see  p.  595)  and  right  and  left  shows  differences  in  relations  as 
regards  the  neighboring  organs.  The  right  kidney  (see  Fig.  645)  is  lateralward  almost  entirely 
covered  by  the  liver,  its  upper  pole  is  closely  related  medianward  to  the  suprarenal  gland,  and 
in  front  of  its  medial  margin  the  pars  descendens  duodeni  passes  downward;  its  lower  pole  is  in 
contact  for  a  variable  extent  (see  p.  542)  with  the  flexura  coli  dextra.  It  is  covered  by  peri¬ 
tonaeum  parietale  to  the  extent  of  its  surface  of  contact  with  the  liver,  only  with  the  exception 
of  the  uppermost  end.  On  the  left  kidney  at  the  medial  margin  of  its  upper  pole  lies  the  supra¬ 
renal,  on  the  upper  part  of  its  anterior  surface  the  paries  posterior  of  the  stomach,  below  this 
the  facies  posterior  of  the  pancreas  and  the  vasa  lienalia,  and  at  the  lowest  part  lie  several 
loops  of  the  jejunum;  on  the  upper  part  of  its  lateral  margin  lies  the  facies  renalis  of  the  spleen; 
along  the  lower  part  of  its  lateral  margin  it  is  covered  by  the  flexura  coli  sinistra  and  by  the 
colon  descendens.  The  peritonaeum  covers  on  the  left  the  portions  related  to  the  spleen  and 
the  stomach;  that  covering  the  latter  looks  into  the  bursa  omentalis;  the  peritonaeum  also 
covers  the  surface  situated  below  the  pancreas,  with  which  the  mesocolon  transversum  and 
descendens  is  fused. 

Form  of  the  kidneys  (see  also  Fig.  689). 

Each  kidney  has  the  shape  of  a  flattened  bean.  It  presents  an  upper,  broader  and  thinner 
end  or  pole,  extremitas  superior,  and  a  lower,  narrower  and  thicker,  extremitas  inferior,  as 
well  as  a  markedly  convex  lateral  border,  margo  lateralis,  and  a  feebly  convex  medial,  margo 
medialis.  The  latter  presents  in  the  middle  an  oblong  fossa  which  cuts  in  deep,  and  is 
bounded  by  convex  margins,  the  hilus  renalis,  in  which  the  a.  renalis  enters  and  from  which 
the  v.  renalis  and  the  ureter  emerge;  it  goes  over  into  a  deep  slit,  sinus  renalis,  which 
runs  into  the  kidney  in  a  longitudinal  direction  and  contains  the  pelvis  of  the  kidney  (see 
Fig.  691). 
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689.  Right  kidney,  viewed  from  behind. 

Form  of  the  kidneys  (continued). 

The  anterior  surface  ( fades  anterior )  (see  Figs.  687  and  688)  is  convex.  On  the  right 
side  its  upper  part  is  usually  somewhat  flattened  corresponding  to  its  apposition  with  the  liver, 
impressio  hepatica;  on  the  left  the  stomach  causes  a  trough-like  depression,  often  very  marked 
in  its  upper  part,  impressio  gastrica.  The  posterior  surface,  facies  posterior,  has  a  somewhat 
flatter  curve.  It  presents  in  its  lower  part  a  variable  marked  impression,  impressio  muscularis, 
for  the  m.  quadratus  lumborum  and  medianward  from  it  frequently  a  flattened  surface  for  the 
m.  psoas  major;  in  the  upper  half  the  surface  for  apposition  with  the  diaphragm  is  often 
distinctly  recognizable. 

The  surface  of  the  kidney  is  usually  smooth  and  presents  notches  only  at  the  hilus. 
In  the  embryo  and  the  new  born  (see  Fig.  692)  it  is,  on  the  contrary,  subdivided  by  several 
deep  furrows  into  a  large  number  of  lobes,  lobi  renales  (see  also  p.  598),  the  margins  of  which 
disappear  as  a  rule  during  the  early  years  of  life. 

Structure  of  the  kidney  (see  Fig.  690). 

The  external  covering  of  the  kidney  (within  the  capsula  adiposa)  is  formed  by  the  thin, 
but  firm  layer  of  connective  tissue,  tunica  fibrosa,  the  innermost  part  of  which,  tunica  muscu¬ 
laris,  contains  a  network  of  smooth  muscle  bundles;  it  is  easily  separable  from  the  under¬ 
lying  tissue.  The  gland  tissue  consists  of  two  layers,  substantia  medullaris  and  substantia 
corticalis. 

The  substantia  medullaris,  medullary  substance,  surrounds  the  sinus  renalis  and  con¬ 
sists  of  26  to  46  (averaging  35)  wedge-shaped  masses,  pyramides  renales  [MalpighiiJ,  between 
which,  separating  them,  are  intercalated  strips  of  substantia  corticalis,  columnae  renales  [Ber- 
tini ].  Each  pyramis  renalis  has  its  rounded  basis  pyramidis  directed  toward  the  substantia 
corticalis;  its  apex  lies  in  a  small  blunt  wedge-shaped  elevation,  papilla  renalis ,  which  projects 
from  the  medullary  substance  into  the  beginning  of  a  renal  calyx  (see  p.  598).  The  pyramids 
present  converging  stripes  toward  their  apices,  converge  toward  the  hilus  and  fuse  at  their 
apices  with  their  neighbors,  so  that  each  papilla  renalis  contains  2 — 4  (at  the  poles  5 — 9) 
apices  of  pyramids.  The  number  of  papillae  renales  varies  from  6  to  14  (averaging  9). 

The  substantia  corticalis  (cortical  substance)  forms  the  continuous  peripheral  layer  and 
extends  between  the  pyramids  of  the  medullary  layer  as  the  columnae  renales  (vide  supra). 
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690.  Right  kidney,  cut  through,  viewed  from  behind. 

Structure  of  the  kidney  (continued). 

The  cortical  substance  and  the  columnae  renales  are  of  a  reddish-brown  color,  the  pyra¬ 
mids  are  somewhat  lighter  toward  their  apiqes,  but  elsewhere  more  violet  and  darker. 

In  the  fetus  and  new-born  (rarely  in  the  adult)  the  surface  is  divided  by  deep,  irregular 
furrows  into  11 — 21  (averaging  15)  areas  (see  Fig.  692).  Each  wedge-shaped  portion  of  the 
cortical  and  medullary  substance  reaching  as  far  as  the  sinus  renalis  corresponding  to  one  of 
these  areas  is  called  a  lobus  renalis;  each  renal  lobe  contains  several  pyramides  renales  and  is 
not  separable  in  the  depth  from  its  surroundings. 

The  excretory  ducts  of  the  kidney,  urinary  tubules,  tubuli  renales  (not  illustrated),  in 
the  cortex  are  in  their  course  partly  tortous,  tubuli  renales  contorti,  partly  straight,  tubuli 
renales  recti,  in  the  pyramids  straight  only.  The  cortex  consists  of  an  enormous  number  of 
very  small  columnar  cortical  lobules,  lobuli  corticales,  all  of  which  extend  from  the  medullary 
substance  to  the  periphery,  lying  closely  packed  together  and  only  incompletely  separable  from 
one  another;  their  margins  are  indicated  by  the  radially  directed  aa.  and  vv.  interlobulares 
renis.  In  the  axis  of  each  lobule  extending  from  the  basis  pyramidis  to  the  apex  is  a  light 
strip,  pars  radiata  [processus  Ferreini],  which  is  formed  of  tubuli  recti;  the  rest  of  the  lobule, 
pars  convoluta,  is  of  a  somewhat  darker  color  and  consists  of  tubuli  contorti. 

The  largest  tubuli  renales  of  each  pyramid  converge  toward  its  apex,  open  there  by 
foramina  papillaria  into  the  calyx  of  the  kidney  and  thus  form  the  area  cribrosa  of  the 
papilla. 

Eoccretory  channels  of  the  kidney  (see  also  Fig.  691). 

Each  papilla  renalis  projects  usually  singly  into  the  blind  end  of  a  short  narrow  tube, 
calyx  of  the  kidney,  calyx  renalis  minor,  and  is  covered  by  its  mucous  membrane.  Several 
calyces  minores  unite  to  form  one  short,  broader  calyx  renalis  major,  of  which  there  are 
altogether  usually  2  or  3;  these  again  combine  and  form  the  pelvis  of  the  kidney,  pelvis  renalis, 
a  flattened  tube  curved  downward  and  narrowed  below,  which  either  gradual1  y  or  by  sudden 
constriction  goes  over  into  the  ureter.  The  calyces  renales,  with  the  branches  of  the  blood 
vessels  and  some  fatty  tissue,  completely  fill  up  the  sinus  renalis.  The  pelvis  of  the  kidney 
in  part  projects  out  of  the  hilus  renalis  (see  also  Fig.  689)  and  there  lies  behind  the  blood 
vessels  surrounded  by  fatty  tissue. 
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691.  Right  kidney  with  its  p  el  vis  t  exposed; 

viewed  from  behind. 
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692.  Kidneys  of  a  new-born  babe,  viewed  from  in  front. 

(The  left  suprarenal  gland  has  been  left  in  position,  the  right  has  been  removed.) 
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693.  Urinary  bladder,  distended,  with  surround- 

ing  Structures,  viewed  from  behind. 

(The  glandulae  bulbourethrales  have  been  exposed  in  the  trigonum  urogenitale.) 

The  ureter  (see  also  Figs.  686,  689,  708,  718 — 720)  runs  out  on  each  side  from  the 
pelvis  of  the  kidney  in  front  of  the  m.  psoas  and  the  fascia  iliaca;  it  is  imbedded  in  loose  con¬ 
nective  tissue,  is  curved  slightly  downward  and  a  little  medianward  (pars  abdominalis),  crosses 
usually  on  the  right  side  the  a.  and  v.  iliaca  externa  immediately  after  their  origin  (see  Figs.  521 
and  551),  on  the  left  side  the  a.  and  v.  iliaca  communis  and  then  (pars  pelvina)  (see  Fig.  521) 
extends  on  the  medial  surface  of  the  a.  hypogastrica,  usually  further  forward  on  the  right  than 
on  the  left,  medianward  from  the  a.  and  n.  obturatorius  and  the  a.  vesicalis  superior  (a.  umbili¬ 
calis)  (in  the  female  at  the  same  time  directly  behind  the  margo  liber  of  the  ovary,  see  Fig.  <18 
and  719),  downward  on  the  lateral  wall  of  the  small  pelvis;  from  there  on  it  behaves  somewhat 
differently  in  the  two  sexes.  The  pars  abdominalis  above  lies  behind  the  pars  descendens  duodeni 
on  the  right  side,  behind  the  flexura  duodenojejunalis  on  the  left  side,  is  then  crossed  in  front 
by  the  a.  and  v.spermatica  interna  and  is  everywhere  retroperitoneal  in  position.  The  pars  pelvina 
is  also,  for  the  most  part,  directly  covered  by  peritonaeum.  In  the  male  its  terminalpor- 
t  i  o  n  (see  Figs.  686  and  708)  extends  from  the  lateral  wall  of  the  pelvis,  medianward  and  some¬ 
what  forward  near  the  upper  end  of  the  vesicula  seminalis  to  the  fundus  vesicae  and  in  so  doing 
is  crossed  medianward  and  in  front  by  the  ductus  deferens.  In  the  female  (see Figs. 522,523,553, 
718 — 720),  where  the  terminal  portion  lies  on  the  medial  side  of  the  a.uterina  on  the  pelvic 
wall,  it  turns  forward  and  medianward  below  the  posterior  layer  of  the  ligamentum  latum  uteri 
to  the  base  of  the  urinary  bladder;  in  so  doing,  it  runs  through  the  parametrium,  about  lH  cm 
lateral  from  the  cervix  uteri,  then  comes  into  direyt  contact  with  the  anterior  and  lateral  wall 
of  the  vagina,  being  crossed  in  front  by  the  a.uterina  at  the  level  of  the  orificium  internum  uteri. 

The  ureter  enters  the  urinary  bladder,  passing  obliquely  forward  and  medianward,  runs  for 
some  distance  in  the  wall  of  the  same,  and  then  opens  at  the  orificium  ureteris  (see  Figs. 695  and  696) . 
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694.  Urinary  bladder,  distended, 

after  removal  of  the  superficial  muscular  layer,  viewed  from  behind  and  above. 

Ureter  (continued). 

The  ureter  is  a  tube,  flattened  from  before  backward,  which,  in  the  lower  part  of  its 
pars  abdominalis,  presents  a  spindle-shaped  dilatation  of  variable  length,  the  lower  boundary 
of  which  is  situated  in  front  of  the  a.  iliaca.  The  pars  pelvina  is  of  approximately  even  caliber 
throughout. 

The  wall  of  the  ureter  (not  illustrated)  consists  of  a  peripheral  tunica  adventicia,  com¬ 
posed  of  connective  tissue,  a  thick  muscular  layer,  tunica  muscularis,  in  which  are  disting¬ 
uishable  a  middle  circular  layer,  stratum  medium,  as  well  as  an  external,  longitudinal  layer, 
stratum  externum  (existing  only  in  the  lower  half),  and  an  internal  longitudinal  layer,  stra¬ 
tum  internum,  and  the  mucous  membrane,  tunica  mucosa. 

The  urinary  bladder,  vesica  urinaria  (see  also  Figs.  686,  693,  695,  696,  708,  709, 
718,  719  and  730),  is  an  unpaired,  musculo-membranous  sac,  situated  in  the  small  pelvis,  into 
which  open  the  right  and  the  left  ureter;  it  communicates  with  the  urethra  through  the 
orificium  urethrae  internum. 

It  presents  for  examination  a  vertex  vesicae  or  vault  of  the  bladder  directed  forward 
and  upward;  in  youth  this  has  the  shape  of  a  blunt  wedge.  Extending  upward  from  the 
vertex  to  the  navel  is  a  cord  of  connective  tissue,  ligamentum  umbilicale  medium  (seep.  567), 
the  remnant  of  the  obliterated  embryonic  urachus.  The  inferior  and  posterior  region  turned 
toward  the  perineum,  containing  the  orificium  urethrae  internum,  the  trigonum  vesicae  and  the 
plicae  uretericae,  is  the  f  undus  vesicae.  The  rest  is  called  the  body  of  the  bladder,  corpus  vesicae. 

The  form  of  the  empty  bladder  (see  Figs.  693,  708,  709,  718  and  719)  is  similar  a 
tetrahedron,  the  four  corners  being  formed  by  the  beginning  of  the  lig.  umbilicale  medium,  the 
entries  to  the  ureters  in  the  urinary  bladder  and  by  the  urethra;  the  margins  are  rounded  off 
and  the  surfaces  slightly  convex;  the  bladder  when  full  is  egg-shaped  or  spherical.  Deviations 
in  shape  are  not  unusual.  The  more  tube-like  or  pear-shaped  form  met  with  in  childhood  may 
be  found  even  in  the  adult.  In  all  cases  the  contracted  bladder  has  a  thicker  wall  than  the 
relaxed  bladder,  and  the  wall  is  thicker  in  the  male  than  in  the  female. 
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696.  Urinary  bladder 

in  the  male,  moderately 
distended,  opened  from  in  front. 


Wall  of  the  urinary  bladder  (see 
also  Figs.  693,  694,  708,  709,  718,  719,  729 
and  730).  It  is  partly  covered  by  a  peritoneal 
coat,  tunica  serosa.  This  covers  the  upper  wall 
and  the  upper  part  of  the  lateral  surface  (in  the  male  also  the  upper  part  of  the  posterior 
wall,  reaching  somewhat  deeper  in  the  middle);  it  turns  in  the  female  upon  the  facies  vesicalis 
uteri,  in  the  male  upon  the  anterior  surface  of  the  rectum  usually  somewhat  above  the  basis 
prostatae.  The  peritonaeum  forms  a  transverse  fold,  plica  vesicalis  transversa  (see  p.  615),  over 
the  empty  bladder.  The  second  layer,  tunica  muscularis,  consists  of  smooth  muscle  fibres, 
which  are  arranged  in  the  form  of  a  network.  Its  stratum  externum  (see  Fig.  693)  is  formed 
of  bundles  which  are  very  narrow-meshed  especially  in  the  middle;  the  bundles  run  in  a 
longitudinal  direction  and  diverge  somewhat  toward  the  vertex;  in  front  they  are  connected 
with  the  m.  pubovesicalis  (see  p.  633),  behind  with  the  m.  rectovesicalis  (see  p.  615).  The 
stratum  medium  (see  Fig.  694)  is  the  strongest;  its  bundles  run  especially  in  the  transverse 
direction,  form  an  uninterrupted  layer  at  the  fundus  and  there  go  over  into  fibres  which 
surround  the  urethra  in  a  ring  inclined  obliquely  forward  and  downward,  the  m.  sphincter 
vesicae,  and  are  connected  in  front  with  the  m.  prostaticus.  The  stratum  internum  is  thin 
and  consists  of  wide  meshes  somewhat  drawn  out  in  the  longitudinal  direction.  All  three  layers 
are  intimately  connected  with  one  another,  since  bundles  from  one  go  over  into  the  others. 
The  tunica  muscularis  is  separated  by  the  vascular  tela  suhmucosa  from  the  mucous  membrane, 
tunica  mucosa.  The  latter,  of  an  intense  red  color,  presents,  when  the  bladder  is  empty  or 
moderately  filled,  numerous  folds  which  vanish  when  the  organ  is  distended.  Situated  at  the 
fundus  vesicae  is  an  approximately  triangular  smooth  area  (or  when  the  bladder  is  empty  not 
quite  smooth),  trigonum  vesicae  [ Lieutaudi ].  This  is  bounded  behind  on  each  side  by  the 
plica  ureterica,  a  flat  projection  which  is  bulged  forward  by  the  ureter  on  its  passage  through 
the  wall  of  the  bladder  and  which  in  front  contains  the  obliquely  situated  orifidum  ureteris. 
In  front  the  trigonum  reaches  as  far  as  the  sickle-shaped  orificium  urethrae  internum,  which 
is  convex  forward  forming  a  small  oblong  rounded  elevation,  uvula  vesicae.  The  orificium 
urethrae  internum  is  surrounded  by  a  circular  projection,  annulus  urethralis,  which  is  especially 
distinctly  developed  in  the  male  and  which  surrounds  also  the  initial  portion  of  the  urethra. 
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above  by  loose  tissue  only,  below  also  by  the  plexus 
pudendalis  (see  Figs.  551  and  553).  When  the  bladder 
is  empty  the  vertex  does  not  project  beyond  the  upper  margin  of  the  symphysis;  when  it  is  full 
it  projects  above  it  for  a  variable  distance.  The  lateral  wall,  turned  at  the  same  time  down¬ 
ward,  is  very  narrow  when  the  bladder  is  empty  and  lies  against  the  m.  levator  ani  (see 
Fig.  730);  wdien  the  bladder  is  full  it  passes  upward  on  the  m.  obturator  internus  and  is 
crossed  by  the  a.  umbilicalis  (ligamentum  umbilicale  laterale)  and  the  ductus  deferens  (in  the 
male,  ligamentum  teres  uteri  in  the  female)  (see  Fig.  708);  it  is  separated  from  the  muscles 
by  loose  tissue,  the  fascia  pelvis  and  the  plexus  vesicalis  (see  Figs.  551,  553  and  730).  The 
inferior  wall  of  the  urinary  bladder  adjoins  in  the  male  the  basis  prostatae,  in  the  female 
the  trigonum  urogenitale;  its  deepest  point  is  usually  the  orificium  urethrae  internum,  which 
in  the  male  is  situated  behind  the  middle  of  the  symphysis  ossium  pubis  or  somewhat  higher, 
in  the  female  is  situated  somewhat  deeper.  The  posterior  wall,  directed  at  the  same  time 
somewhat  downward,  is  in  relation  in  the  male  with  the  seminal  vesicles,  with  the  ampullae 
of  the  seminal  ducts,  as  well  as,  between  and  above  these  in  variable  extent  and  separated 
from  it  by  loose  tissue,  with  the  rectum;  above  it  is  covered  by  peritonaeum.  In  the  female  it 
rests  upon  the  anterior  wall  of  the  vagina  and  is  connected  with  it  and  the  cervix  uteri  by 
loose  tissue  rich  in  veins.  On  the  upper  wall,  covered  by  peritonaeum,  in  the  male  lie  intestinal 
loops;  in  the  female  the  facies  vesicalis  of  the  uterus  lies  upon  it,  separated  from  it  only 
by  the  slit-like  excavatio  vesicouterina.  The  bladder,  when  full,  projects  for  a  variable  distance 
upward  into  the  peritoneal  cavity.  By  distension  of  the  rectum  the  oriticium  urethrae  internum 
is  pressed  forward  and  upward  so  that  the  bladder  when  it  becomes  full  at  the  same  time  lies 
directly  in  contact  for  some  distance  with  the  anterior  abdominal  muscles. 

The  suprarenal  glands,  glandulae  suprarenales  (see  also  Figs.  686  and  692),  are  two 
small  flat  bodies,  which  lie  directly  medial  from  and  above  the  kidneys,  one  on  each  side.  The 
right  is  approximately  triangular  and  sits  more  upon  the  upper  pole  of  the  kidney,  the  left 
approximately  sickle-shaped  and  lies  more  upon  the  margo  medialis  of  the  kidney.  Each  pre¬ 
sents  for  examination  a  posterior  surface,  facies  posterior,  which  lies  loosely  upon  the  pars  lum- 
balis  diaphragmatis,  and  a  facies  anterior,  which  is  in  relation  on  the  right  side  with  the  im- 
pressio  suprarenalis  hepatis  (there  covered  below  by  peritonaeum)  and  the  v.  cava  inferior,  on 
the  left  side  above  with  the  pars  cardiaca  of  the  stomach  (thus  far  covered  also  by  the  posterior 
layer  of  the  bursa  omentalis),  below  with  the  a.  and  v.  lienalis  and  the  pancreas;  on  the  an¬ 
terior  surface  runs  a  groove,  hilus  glandulae  suprarenalis,  from  which  the  principal  vein,  v.  cen¬ 
tralis,  emerges.  The  concave  basis  glandulae  suprarenalis  looks  lateralward  and  backward  and 
lies  upon  the  kidney.  In  addition  there  can  be  made  out  a  sharpened  margo  medialis  and  margo 
superior,  which  form  on  the  right  an  obtuse  angle,  apex  suprarenalis.  The  left  margo  superior 
is  in  contact  with  the  facies  renalis  of  the  spleen.  The  suprarenal  gland  consists  of  a  firmer 
yellowish  substantia  corticalis  which  develops  from  coelomic  epithelium  of  the  embryo  and  of 
a  softer  brownish  substantia  medullaris  which  arises  from  sympathetic  elements. 

Real  accessory  suprarenal  glands,  glandulae  suprarenales  accessoriae  (not  shown), 
consisting  of  cortical  and  medullary  substance  are  very  rarely  seen  in  the 
adult  and  when  present  are  to  be  found  in  the  plexus  nervosus  coeliacus. 

Other  accessory  suprarenals,  of  cortical  substance  only,  are  very  common; 
they  are  found  in  varying  numbers  in  the  neighborhood  of  the  suprarenal  glands,  also  in  the 
kidneys,  liver,  pancreas,  near  the  sexual  glands  and  along  the  vasa  spermatica  interna. 
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699  and  700.  Right  testicle  and  epididymis 

after  opening  the  ensheathing  membranes, 
viewed  from  the  lateral  surface,  viewed  from  the  medial  surface* 

The  testicles,  testes,  are  the  two  male  sexual  glands  which  secrete  the  sperma  [semen]; 
they  lie  in  the  lower  portion  of  the  scrotum  (see  Fig.  705)  and  each  possesses  an  appendage, 
the  epididymis. 

The  testicle ,  testis  (see  also  Figs.  701  and  702),  is  approximately  egg-shaped,  flattened 
somewhat  from  side  to  side  and  presents  a  convex  surface  of  a  bluish-white  color.  Its  upper 
pole,  extremitas  superior,  is  directed  at  the  same  time  somewhat  forward  and  lateralward; 
its  lower  pole,  extremitas  inferior,  is  directed  at  the  same  time  somewhat  backward  and  median- 
ward.  It  presents  also  a  slightly  convex  facies  lateralis,  which  looks  at  the  same  time  some¬ 
what  backward,  and  a  more  flattened  facies  medialis,  which  is  directed  at  the  same  time. some¬ 
what  forward;  these  surfaces  are  connected  with  one  another  by  a  free  mar  go  anterior,  which 
is  directed  at  the  same  time  a  little  downward,  and  the  hidden  margo  posterior  which  looks 
also  upward  and  at  which  the  vessels  and  nerves  enter  and  leave  the  testicle. 

Structure  of  the  testicle  (see  also  Figs.  701 — 704).  The  surface  of  the  testicle  with  the 
exception  of  the  margo  posterior  is  smooth  and  glistening,  being  formed  by  the  lamina  visceralis 
of  the  tunica  vaginalis  propria  testis  (see  p.  608).  Beneath  it,  fused  with  it,  lies  the  tunica 
albuginea.  This  tough  membrane  of  connective  tissue  completely  ensheaths  the  substance  of  the 
testicle  and  is  thickened  at  the  posterior  margin  to  form  a  triangular  projection  of  loose  sponge¬ 
like  porous  structure  which  extends  into  the  interior  of  the  testicular  substance  and  is  called  the 
mediastinum  testis  [corpus  Highmori].  Radiating  out  from  this  like  a  fan  are  thin  leaflets  of 
connective  tissue,  interrupted  in  spots,  septula  testis;  these  unite  with  the  peripheral  tunica  albu¬ 
ginea.  In  the  connective  tissue  framework  lies  the  parenchyma  testis.  This  consists  of  the  approxi¬ 
mately  wedge-shaped  lobules  of  the  testicle,  lobuli  testis  (100 — 200),  which  are  separated  from 
one  another  by  the  septula;  the  lobules  converge  with  their  apices  toward  the  mediastinum  testis. 
Each  lobule  contains  two  or  more  long,  manifoldly  twisted  seminal  canals  which  begin  in  part 
blind  in  the  periphery  and  may  anastomose  with  one  another,  tubuli  seminiferi  contorti.  They 
unite  at  the  apex  of  the  lobule  to  form  short,  narrow,  straight  seminal  canals,  tubuli  semini¬ 
feri  recti,  which  enter  the  mediastinum  testis  and  form  in  it  along  with  the  others  a  fine  net¬ 
work,  rete  testis  [Halleri].  Out  of  this  network  proceed  about  a  dozen  (7 — 15)  ductuli 
efferentes  testis,  which  perforate  the  tunica  albuginea  at  the  upper  end  of  the  posterior  margin 
and  enter  the  head  of  the  epididymis. 
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701  and  702.  Right  testicle  and  epididymis. 

Sagittal  section.  Transversal  section. 

The  epididymis  (see  also  Figs.  699,  700,  703  and  704)  is  long,  cordlike,  and  sits 
upon  the  posterior  margin  of  each  testicle;  it  is  curved  so  as  to  be  convex  backward  and  at 
the  same  time  lateralward.  Its  upper,  somewhat  thicker  portion,  caput  epididymidis,  is  directed 
medianward  with  its  rounded  end,  rests  with  its  lower  concave  surface  upon  the  upper  pole  of  the 
testicle  and  in  largest  part  is  there  fused  with  it.  The  approximately  triangular  middle  piece, 
corpus  epididymidis,  lies  with  its  concave  anterior  surface  upon  the  posterior  margin  and  the 
posterior  portion  of  the  lateral  surface  of  the  testicle;  it  is  partly  separated  from  it  by  the  sinus 
epididymidis,  otherwise  fused  with  it.  The  lower,  rounded  end,  cauda  epididymidis,  goes  over  below 
with  a  sharp  bent  into  the  beginning  of  the  ductus  deferens,  which  extends  upward  and  backward. 

Structure  of  the  epididymis  (see  also  Figs.  699,  700,  703  and  704).  The  slightly  nodular 
surface  is  covered  on  the  convex  side  of  the  caput,  on  the  lateral  and  partly  also  on  the  anterior 
surface  of  the  corpus  and  on  the  lateral  surface  of  the  cauda  by  the  lamina  visceralis  of  the 
tunica  vaginalis  propria  testis  (see  p.  608).  Between  the  testicle  and  the  corpus  epididymidis 
this  membrane  therefore  gives  rise  to  a  slit-shaped  prolongation  of  variable  length,  sinus  epi¬ 
didymidis,  which  is  bounded  above  and  below  by  variably  developed  folds,  ligamentum  epididy¬ 
midis  superius  and  ligamentum  epididymidis  inferius  respectively.  The  caput  epididymidis  con¬ 
sists  of  about  a  dozen  (7 — 15)  small  wedge-shaped  lobules,  lobuli  epididymidis ;  each  of  these 
has  its  base  directed  toward  the  free  surface  and  receives  at  its  apex  one  ductulus  efferens  testis, 
which  forms  a  skein  and  by  numerous  turns  completely  fills  up  the  lobule.  The  ductulus  of  the 
uppermost  lobule  goes  from  the  base  of  the  same,  markedly  twisted,  to  the  corpus  epididymidis, 
receives  the  ducts  of  the  other  lobules  and  becomes  the  ductus  epididymidis.  This  completely 
fills  up  the  corpus  and  the  cauda  epididymidis  with  its  numerous  short  and  marked  turns  and 
is  continued  at  the  end  of  the  cauda  directly  into  the  ductus  deferens. 

Appendages  of  the  testicle  and  epididymis,  appendices  testis  (see  Figs.  699  and  700). 

Appendix  testis  [Morgagnii] ,  non- pedunculated  hydatid,  constant,  sits  as  a  soft,  oblong 
corpuscle  with  a  broad  base  upon  the  upper  pole  of  the  testicle,  just  beneath  the  caput  epi¬ 
didymidis.  It  is  a  remnant  of  the  upper  end  of  Miiller’s  duct,  homologous  with  the  infundi¬ 
bulum  tubae  uterinae. 

Appendix  epididymidis,  pedunculated  hydatid,  single  or  multiple,  connected  frequently 
with  the  free  end  of  the  caput  epididymidis  as  a  small  pedunculated  pear-shaped  vesicle.  It 
consists  of  the  stunted  abdominal  end  of  the  Wolffian  duct  or  of  remains  of  canals  of  the 
Wolffian  body. 

Ductuli  aberrantes  (see  Fig.  704)  are  tortuous  ducts  ending  blind,  in  the  epididymis. 
The  ductulus  aberrans  superior,  in  the  caput  epididymidis,  is  connected  with  the  rete  testis. 
The  other,  larger,  in  the  cauda  epididymidis,  arises  from  the  ductus  epididymidis,  runs  upward 
for  a  variable  distance;  it  is  a  canal  of  the  Wolffian  body  which  has  persisted. 

Paradidymis  (O.  T.  organ  of  Giraldes)  (see  Fig.  703)  lies  as  an  oblong  body  in  the 
lowermost  end  of  the  spermatic  cord,  in  front  of  the  vessels.  It  consists  of  groups  of  micro¬ 
scopic  vesicles  and  tubules  which  are  remains  of  the  caudal  part  of  the  Wolffian  body. 
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703  and  704.  Right  testicle  and  epididymis, 

viewed  from  the  lateral  surface, 
after  removal  after  removal  of  a  sector 

of  the  tunica  albuginea  and  dissection  from  the  testicle  and  dissection 
of  the  spermatic  cord.  of  the  epididymis. 

The  seminal  duct,  ductus  deferens  (see  also  Figs.  650,  686,  693,  706,  707  and  709), 
is  the  excretory  duct  of  the  testicle.  It  begins  at  the  cauda  epididymidis  as  the  continuation 
of  the  ductus  epididymidis  and  ends  by  uniting  with  the  ductus  excretorius  of  the  seminal 
vesicle  to  form  the  ductus  ejaculatorius.  It  runs  upward  at  first  in  a  markedly  tortuous  direc¬ 
tion,  then  less  tortuously,  its  wall  gradually  increasing  in  thickness,  on  the  posterior  margin 
of  the  testicle  and  on  the  medial  surface  of  the  epididymis;  it  then  extends  as  a  rounded,  thick- 
walled,  hard  cord  almost  straight  upward  in  the  posterior  portion  of  the  spermatic  cord 
(turning  gradually  from  its  medial  to  its  lateral  side)  and,  passing  through  the  canalis 
inguinalis  lying  directly  on  its  inferior  wall  and  arrives  in  the  peritoneal  cavity.  There  it  loops 
over  the  origin  of  the  a.  and  v.  epigastrica  inferior  (see  Figs.  521,  551,  650  and  686)  median- 
ward  and  runs  downward  and  backward  on  the  lateral  wall  of  the  small  pelvis;  the  a.  and  v. 
iliaca  externa,  the  ligamentum  umbilicale  laterale,  the  vessels  and  nerves  of  the  neighboring 
pelvic  wall  and  the  ureter  lie  on  its  lateral  surface  in  this  portion  of  its  course.  It  then  turns 
medianward  to  the  hind  wall  of  the  bladder  and  extends  at  first  directly  over  the  upper  end 
of  the  seminal  vesicle,  then  on  the  medial  surface  of  the  same,  close  behind  the  wall  of  the 
bladder,  to  the  basis  prostatae;  the  ducts  of  the  two  sides  converge  in  this  part  of  their  course. 
This  last  portion  situated  behind  the  bladder  is  markedly  curved  and  presents  a  spindle-shaped 
dilatation,  ampulla  ductus  deferentis,  with  a  nodular  surface;  it  contains  a  tortuous  main 
duct  and  in  the  interior  shows  depressions,  the  diverticula  ampullae,  separated  by  projecting 
ridges.  From  the  annulus  inguinalis  abdominalis  as  far  as  the  middle  of  the  ampulla,  the 
duct  lies  directly  beneath  the  peritonaeum. 

The  wall  of  the  ductus  deferens  consists  of  three  layers.  Externally  lies  a  tunica  ad- 
venticia,  which  consists  of  connective  tissue.  Then  follows  the  tunica  muscularis,  which  is 
composed  of  a  thin,  longitudinal  stratum  internum,  present  only  at  the  beginning,  a  thick, 
circular  stratum  medium  and  a  correspondingly  thick  longitudinal  stratum  externum.  Inner¬ 
most  lies  the  mucous  membrane,  tunica  mucosa,  partly  thrown  up  in  folds. 
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705«  Scrotum,  opened,  viewed  from  in  front. 

(On  both  sides  the  skin  and  the  tunica  dartos  have  been  removed.  On  the  right  side  the  fascia 
cremasterica  [Cooperi]  and  the  fascia  superficialis  abdominis  have  also  been  removed.  The  penis 

[has  been  cut  through  transversely.) 

The  spermatic  cord,  funiculus  spermaticus  (see  also  Figs.  686,  697,  703),  is  a  round, 
smooth,  soft  cord  from  the  annulus  inguinalis  abdominalis  to  the  posterior  margin  of  the  testicle. 

It  contains  the  ductus  deferens,  the  a.  and  vv.  deferentiales,  the  a.  testicularis,  the  plexus 
pampiniformis ,  lymph  vessels,  the  plexus  nervosi  deferentialis  and  spermaticus,  as  well  as 
(when  present)  the  rudimentum  processus  vaginalis  (see  p.  608),  all  united  by  loose  connective 
tissue.  These  structures  are  all  enskeatlied  by  the  common  sheath ,  composed  of  connective  tissue, 
tunica  vaginalis  communis  [testis  et  funiculi  spermatici] ,  wdiicli  may  be  looked  upon  as  a  con¬ 
tinuation  of  the  fascia  transversalis  abdominis.  It  is  very  loose  and  cannot  he  dissected  out 
in  the  inguinal  canal  and  does  not  become  tougher  until  the  neighborhood  of  the  testicle 
and  epididymis  is  reached.  It  also  completely  encloses  the  two  latter  and  is  firmly  fused 
with  the  lamina  parietalis  of  the  tunica  vaginalis  propria  testis  (see  p.  608),  as  well  as  with 
the  posterior  margin  of  the  testicle  and  epididymis.  In  the  inguinal  canal  the  fibres  of  the 
m.  cremaster  (see  p.  299)  lie  upon  this  sheath  and  accompany  it  downward.  In  the  same 
layer,  in  the  inguinal  canal,  lie  also  the  a.  and  v.  spermatica  externa  and  the  nn.  spermati¬ 
cus  externus  and  ilioinguinalis.  Around  these  parts  at  the  annulus  inguinalis  subcutaneus  is 
situated  a  continuation  of  the  fascia  superficialis  abdominis,  the  fascia  cremasterica  [Cooperi], 
which  is  usually  distinct  above  only. 

Spalteholz,  Atlas.  6th  ed. 
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706.  Prostate  with  seminal  vesicles  and  seminal 

ducts,  viewed  from  in  front  and  above. 

(The  prostate  has  been  separated  from  the  urinary  bladder;  on  the  left  side  seminal  vesicles 

and  seminal  ducts  have  been  cut  open.) 

The  proper  sheath  of  the  testicle,  tunica  vaginalis  propria  testis  (see  Figs.  649,  699, 
700  and  702),  is  the  serous  covering  of  the  testicle  and  epididymis  (see  pp.  604  and  605)  and 
arises  with  the  descensus  testis  as  a  blind-sac-like  prolongation  of  the  peritonaeum,  proces- 
sus  vaginalis  peritonaei;  it  lies  before  the  descensus  as  a  small  projection,  but  develops  fu  y 
only  with  the  descensus  testis.  This  extends  in  the  fetus  in  front  of  the  ductus  deferens  and  1.n 
front  of  the  testicle  as  far  as  the  bottom  of  the  scrotum  and  surrounds  a  cavity  which  is 
connected  at  the  annulus  inguinalis  abdominalis  with  the  peritoneas  cavity.  At  the  time  of  birth 
or  somewhat  later  the  upper  longer  part  of  this  cavity  from  the  annulus  inguinalis  abdominalis 
as  far  down  almost  as  the  caput  epididymidis  usually  becomes  obliterated.  (This  obliteration 
may  be  delayed,  may  be  partial,  or  may  not  occur  at  all.)  In  its  place  latter  there  is 
only  a  somewhat  firm  cord  of  connective  tissue,  rudimentum  processus  vaginalis  (notillustiated), 
though  this  is  very  often  absent.  The  lower  end  of  this  fetal  peritoneal  sac  remains  through 
out  life  as  the  tunica  vaginalis  propria  testis.  This  membranous  sheath  with  its  lamina 
visceralis  directly  covers  the  surface  of  the  testicle  (see  p.  604)  and  of  the  epidid\mis  (see 
p.  605),  as  well  as  in  part  the  lowermost  end  of  the  ductus  deferens  and  forms  between  the 
testicle  and  the  epididymis  the  sinus  epididymidis  (see  p.  605).  Beyond  these  attachments  it 
is  continued  into  the  lamina  parietalis,  which  surrounds  the  testicle  and  epididymis  with  the 
exception  of  the  posterior  margin  as  a  wide,  loose  sac  and  is  separated  from  the  lamina  vis¬ 
ceralis  by  a  slit-like  space  containing  a  little  serous  fluid. 

The  testicular  sac  or  scrotum  (see  Fig.  705)  is  a  wide,  loose,  unpaired  bag  formed 
by  the  external  skin;  it  incloses  the  testicles,  epididymis  and  spermatic  cords  and  their  sheaths. 
Its  cutis  (see  also  Figs.  708  and  709)  is  connected  above  with  that  of  the  penis  and  the  mons 
pubis,  lateralward  with  that  of  the  thigh,  behind  with  that  of  the  perineum;  it  is  thin,  of  a 
dark  color,  wrinkled  and  possesses  only  a  few  hairs  but  many  sebaceous  and  sweat  glands.  In 
the  median  plane  runs  a  narrow  darker  strip,  raphe  scroti,  from  the  under  surface  of  the  penis 
to  the  perineum.  In  the  tela  subcutanea  of  the  skin  lies  the  tunica  dartos,  a  layer  consisting 
of  smooth  muscle  fibres  interwoven  in  the  form  of  a  network,  which  is  connected  above  with 
the  fascia  penis  and  fascia  superficialis  of  the  abdomen,  thigh  and  perineum.  It  is  continued 
in  the  median  plane  as  the  septum  scroti  (see  also  Fig.  709)  into  the  interior  of  the  scrotum, 
and  so  separates  the  two  spaces  filled  up  on  each  side  by  testicle,  epididymis  and  spermatic  cord; 
it  is  connected  with  the  fascia  of  the  penis  and  perineum.  Beneath  the  tunica  dartos  follows 
a  very  loose  subcutaneous  tissue,  free  from  fat,  which  forms  the  connection  with  the  fascia 
cremasterica  and  the  m.  cremaster. 
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707.  Ductus 
ejaculatorii, 

viewed  from  in  front 
and  above. 

(The  same  preparation  as  in 
Fig.  706.  In  addition  the  right 
seminal  vesicle  has  been  further 
dissected  out  and  a  wedge  has 
been  cut  out  of  the  prostate 
reaching  as  far  as  the  ductus 
ejaculatorii  and  the  urethra.) 

The  seminal  vesicles, 
vesiculae  seminales  (see  also 
Figs.  650,  693,  706  and  708), 
are .  paired,  oblong,  flattened 
bodies  of  variable  size,  with 
a  nodular  surface;  the  upper 
end  of  each  is  broader,  the 
lower  end  apical  and  directed 

*°?a5?  6  baS1S  Prostf,tae-  Their  lonS  axes  run  in  a  plane  inclined  forward  and  downward, 

bphir^  rh  Samf  +  m!i  1Gy  COn7,erg®  ,at  their  lower  ends-  The  seminal  vesicles  lie  above  and 

they  are  attached  in  front,  when  the  bladder  is  full  in  their  whole  extent 

bol  und  lne+lWaidder  *1  e^?ty+rnly  T  thGlr  lower  P°rtions)  to  the  posterior  wall  of  the  bladder, 
In  hnn  ia  !  n  the  rectum  and  are  separated  from  the  musculature  of  these  organs 

ieil0SSeVfat^  connective  tissue.  The  medial  margin  lies  on  each  side  in  contact 

nrpWTU  PU+a  ductu?  deferentls’  and  m  front  of  its  upper  end  runs  the  last  portion  of  the 
Posterior  surface  is  covered  in  its  upper  third  or  upper  half  by  the  peritonaeum  of  the 
xcavatio  rectovesicalis.  Each  seminal  vesicle  consists  of  a  large  tortuous  main  duct  into  which 
°£en  a  variable  number  of  accessory  ducts;  the  main  duct  is  often  bent  like  a  hook.  In  addition 
all  the  ducts  present  inside  depressions  separated  by  ridges  and  are  externally  united  by 
connective  tissue  to  form  a  firm  continuous  mass,  corpus  vesiculae  seminalis.  The  main  duct 
goes  over  into  the  ductus  excretorius  at  the  lower  end  where  it  becomes  narrower*  the  ex¬ 
cretory  duct  unites  with  the  lower  end  of  the  ampulla  ductus  deferentis  to  form  the  ductus 
ejaculatorius  The  wall  of  the  seminal  vesicle  consists  of  an  external  connective  tissue  layer 
tunica  adventicia,  a  middle,  well-developed  tunica  muscularis  and  an  internal,  secreting  mucous 
membrane,  tunica  mucosa. 
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The  ductus  ejaculatorius  (see  also  Fig.  709)  arises  on  each  side  at  the  basis  pro¬ 
statae  through  the  union  of  the  lower  end  of  the  ampulla  ductus  deferentis  with  the  ductus 
excrerorms  of  the  seminal  vesicle.  It  is  a  very  narrow  canal  which  runs  downward  and  forward 
into  the  prostate,  lies  directly  upon  the  wall  of  the  utriculus  prostaticus  and  opens  at  the 
colliculus  seminalis  (see  also  Fig.  696)  by  a  fine,  slit-like  opening  into  the  urethra. 

>  I  he  prostate  gland,  prostata  (see  also  Figs.  693,  696,  706,  708,  709  and  730),  is  an 
unpaired  glandular  body  of  the  form  of  a  chestnut,  the  rounded  tip  of  which,  apex  prostatae, 
is  directed  downward  and  rests  upon  the  trigonum  urogenitale.  Its  anterior,  shortest  surface’ 
flf?  anterior,  which  looks  at  the  slame  time  a  little  downward,  lies  behind  the  lower  portion 
of  the  symphysis  ossium  pubis;  it  is  separated  from  it  by  the  plexus  pudendalis  (see  also 
rig.  551)  and  connected  with  it  by  the  ligamenta  puboprostatica.  The  lateral  surfaces  are 
bounded  by  the  medial  margins  of  the  mm.  levatores  ani  and  the  plexus  vesicalis  (see  Figs.  551 
and  730),  which  fills  up  especially  the  groove  between  the  basis  prostata  and  the  bladder, 
ine  posterior  surface,  fades'  posterior,  is  in  almost  direct  contact  with  the  anterior  wall  of 
the  rectum,  being  separated  from  it  only  by  a  little  loose  connective  tissue,  devoid  of  fat; 
it  frequently  presents  a  median,  shallow  groove  (see  Fig.  693)  which  onlv  imperfectly  separates 
the  two  lateral  halves,  lobus  dexter  and  lobus  sinister,  from  one  another.  The  largest,  upper 
surface,  basis  prostatae,  is  at  the  same  time  directed  a  little  obliquely  forward  and  is  concave, 
that  portion  of  it  situated  behind  the  urethra  presents  in  the  middle  a  deep,  short  transverse 
groove  for  the  entrance  of  the  ductus  ejaculatorii;  this  groove  separates  a  posterior  from  an 
anterior  area.  The  posterior  area  lies  in  loose  contact  with  the  ampulla  of  the  seminal  ducts 
and  the  seminal  vesicles.  (Continuation  see  p.  611). 
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708.  Pelvic  organs  in  the  male, 

after  removal  of  the  left  wall  of  the  pelvis,  viewed  from  the  left. 

(The  urinary  bladder  is  markedly  distended.) 
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709.  Median  section  through  the  pelvic  organs 

in  th6  male,  right  half,  viewed  from  the  left  side  (partly  after  a 

frozen  section  by  W.  Braune). 

(The  urinary  bladder  has  been  only  partly  filled.  The  left  glandula  bulbourethralis  [Cowperi] 
situated  laterally  from  the  median  plane  has  been  introduced  as  though  projected  upon  the 
median  plane.  The  urethra  is  represented  as  somewhat  dilated.) 

Prostata  (continued).  The  area  of  the  basis  lying  between  the  urethra  and  the  ductus 
e]aculatorii ,  isthmus  prostatae  (see  Pig.  706),  is  with  the  rest  of  the  basis  firmly  united  to 
the  fundus  vesicae;  it  may  in  old  age  project  so  as  to  form  a  rounded  nodule,  lobas  medius 
(not  illustrated),  which  bulges  forward  the  wall  of  the  trigonum  vesicae.  The  prostate ys 
obliquely  perforated  in  its  posterior  upper  part  by  the  ductus  ejaculatorii.  Through  its  anterior 
part  from  the  basis  as  far  as  the  apex  runs  the  pars  prostatica  of  the  urethra;  it  enteis  ahoie 
at  the  basis  and  leaves  the  prostate  a  little  in  front  and  above  the  apex.  (Continuation  see  p.  612.) 
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710.  Penis,  after  removal 
of  the  m.  bulbocavernosus,  as 
well  as  of  a  part  of  the  fascia  and 
skin,  viewed  from  below. 

Prostata  (continued)  (see  Figs. 
696,  709  and  730).  It  consists  in  largest 
part  of  glandular  substance  wliicli  as 
corpus  glandulare  surrounds  the  first 
portion  of  the  urethra  in  the  form  of  a 
broad  clasp,  open  in  front.  This  clasp 
is  closed  to  form  a  ring  by  the  m.  pro- 
staticus.  The  latter  consists,  in  its 
upper  part,  of  smooth  muscle  fibres 
and  is  connected  with  the  m.  sphincter 
vesicae ;  in  the  lowTer  part  it  is  formed 
of  striped  fibres  and  is  insepar¬ 
ably  continuous  with  the  m.  sphincter 
urethrae  membranaceae  (see  p.  629). 
The  muscle  fibres  run  especially  trans¬ 
versely  and  radiate  out  into  the  gland¬ 
ular  substance  and  upon  its  surface. 
The  glandular  substance  consists  of 
many  (30 — 50)  small  wedge-shaped  lo¬ 
bules,  the  apices  of  which  are  directed 
toward  the  urethra;  each  of  them  con¬ 
tains  a  small  excretory  duct,  ductus 
prostaticus ;  of  such  ducts  there  are  in 
all  from  20  to  30,  they  mostly  open  into 
the  urethra  in  the  two  grooves  lateral- 
ward  from  the  colliculus  seminalis. 

The  surface  of  the  prostate  is 
smooth  and  is  covered  on  its  posterior 
and  lateral  surfaces  by  a  sheath  of 
connective  tissue,  the  fascia  prostatae. 

The  glandula  bulbourethra- 
lis  [Cowperi]  (see  Figs.  693,  709 
and  726)  is  a  paired  gland,  of  the 
size  of  a  pea ;  the  surface  of  this 
gland  is  nodular.  It  lies  with  its 
corpus  glandulae  bulb  our  ethralis  near 
the  median  plane  behind  the  urethra, 
ensheathed  by  the  fibres  of  the  m. 
sphincter  urethrae  membranaceae,  within 
the  trigonum  urogenitale.  Its  excretory 
duct,  ductus  excretorius  (see  Fig.  709), 
is  very  thin,  runs  forward  in  the  bul- 
bus  urethrae  and  opens  by  a  fine  slit 
in  the  posterior  part  of  the  pars  caver¬ 
nosa  urethrae. 

The  penis  (see  also  Figs.  708,  709,  711 — 714)  is  a  long,  trilaterally-prismatic  body 
which  lies  below  and  in  front  of  the  symphysis  ossium  pubis  and  surrounds  the  longest  part 
of  the  urethra.  It  presents  for  examination  a  posterior ,  broader  end ,  radix  penis ,  and  an 
anterior  main  portion,  corpus  penis ,  the  free  end  of  which  is  formed  by  the  acorn  or  glans 
penis.  The  root  and  the  posterior  part  of  the  corpus  lie  hidden  below  the  skin  of  the  peri¬ 
neum  and  scrotum  and  are  immovably  fastened  (pars  fixa)  by  fusion  with  the  trigonum 
urogenitale,  the  pubic  bones  and  the  symphysis;  the  rest  projects  free  and  is  easily  movable 
( pars  mobilis) ;  between  these  two  parts  when  the  organ  is  relaxed  is  an  angle  which  vanishes 
during  erection.  The  corpus  penis  possesses  an  upper  surface,  dorsum  penis ,  and  a  lower 
surface,  facies  urethralis ;  these  are  not  sharply  separated  from  one  another  by  the  rounded 
lateral  surfaces. 
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Penis  (continued).  The  penis 
consists  chiefly  of  the  three  erec¬ 
tile  bodies,  corpora  cavernosa. 

The  two  corpora  cavernosa 
penis  are  approximately  cylindri¬ 
cal,  tube-like  structures.  Their 
posterior  pointed  ends ,  crura 
penis,  run  converging  along  the 
medial  margins  of  the  rami  in¬ 
feriores  of  the  ischium  and  pubis 
in  front  of  the  symphysis  pubis 
and  are  firmly  attached  to  the 
bones  by  fusion  of  their  tunica 
albuginea  with  the  periosteum. 

In  front  of  the  lower  part  of 
the  symphysis  the  two  crura 
unite  at  an  acute  angle  to  form 
an  unpaired,  flat-rounded  body, 
which  reaches  hy  its  anterior 
pointed  end  into  the  posterior 
excavation  of  the  glans  penis; 
its  upper  surface  possesses  a  flat 
median  groove  for  the  v.,  aa. 
and  nn.  dorsales  penis,  its  lower 
surface  a  deeper  groove  for  the 
reception  of  the  corpus  caver- 
nosum  urethrae. 

The  corpus  cavernosum  ure¬ 
thrae  (0.  T.  corpus  spongiosum) 
is  thinner  and  longer  than  the 
two  others.  It  begins  behind  in 
a  swelling  the  size  of  a  hazel¬ 
nut.  the  bulbus  urethrae,  which 
may  be  divided  by  a  shallow  con¬ 
striction  of  the  posterior  margin 
into  two  hemisphaeria  bulbi  ure¬ 
thrae;  this  groove  corresponds  to 
a  thin  median  septum  bulbi  ure¬ 
thrae  in  the  interior  which  con¬ 
sists  of  connective  tissue  and 

projects  deep  down  from  behind  and  above.  Above,  the 
bulbus  is  firmly  united  with  the  trigonum  urogenitale. 

The  bulbus  is  perforated  in  front  and  above  by  the 
urethra  so  that  its  main  mass  lies  behind  the  latter, 
it  goes  over  into  the  longest  narrow-cylindrical  part,  wrhich 
penis  in  a  longitudinal  groove  on  their  lower  surface  and 
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front  becoming  gradually  narrower 
is  attached  to  the  corpora  cavernosa 
surrounds  the  urethra  on  all  sides. 


711.  Corpora 
cavernosa  penis 
and  trigonum 
urogenitale, 

viewed  from  below. 

(The  bulbus  urethrae  has  been 
cut  off  distalward,  dissected  out 
and  reflected  backward.  On  the 
left  side  the  m.  ischiocavernosus 
alone  has  been  cut  through,  on 
the  right  side  .  it  and  also  the 
crus  penis  have  been  cut  away. 
The  glans  penis  has  been  loosened 
from  its  position.) 
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712 — 714.  Cross-sections  of  the  penis 

through  the  body.  through  the  posterior  part  through  the  anterior 

of  the  glans  penis.  part  of  the  glans  penis. 

Penis  (continued).  The  glands  penis  or  acorn  has  the  form  of  a  blunt  wedge.  Its  ex¬ 
cavated  base  is  firmly  united  with  the  anterior  end  of  the  combined  corpora  cavernosa  penis 
and  projects  later alward  and  upward  somewhat  behind  these  by  a  swelling,  the  corona  glandis; 
behind  the  corona  runs  a  groove,  collum  glandis.  The  upper  surface  of  the  glans  is  longer  and  con¬ 
vex,  the  lower  is  more  flat.  The  glans  consists  of  a  special  erectile  body  which  is  separated  from 
the  others  more  or  less  distincly;  it  surrounds  the  anterior,  reduced  end  of  the  corpus  cavernosum 
urethrae  with  the  urethra,  which  runs  near  its  lower  surface  and  opens  at  the  apex  of  the  acorn. 

The  corpora  cavernosa  penis  are  covered  by  a  thick  layer  of  connective  tissue,  tunica  albu¬ 
ginea  corporum  cavernosorum,  which  extends  also  between  the  combined  corpora  cavernosa  as 
the  septum  penis;  in  front  and  dorsalward  the  latter  possesses  numerous  slit-like  openings 
through  which  the  vessels  of  the  two  corpora  cavernosa  communicate  with  one  another  (see  Fig. 
709).  Numerous  leaf-like  or  thread-like  columns,  trabeculae  corporum  cavernosorum,  con¬ 
taining  smooth  muscle  fibres,  go  off  from  the  tunica  albuginea  into  the  interior,  where  they 
form  a  close  network;  the  meshes  of  the  same  are  smaller  in  the  periphery  than  near  the  septum 
and  surround  spaces  filled  with  blood,  cavernae  corporum  cavernosorum.  Through  this  network 
of  trabeculae  extending  forward  on  each  side  near  the  septum  is  the  a.  profunda  penis.  The 
arterial  branches  run  in  the  trabeculae  and  open  directly  into  the  cavities  by  means  of  pre¬ 
capillary  branches.  Part  of  them,  especially  these  in  the  crura  penis,  appear  to  be  bent  around 
tendril-like  at  the  end,  arteriae  helicinae,  when  the  organ  is  relaxed.  The  veins,  venae  caver- 
nosae,  from  the  posterior,  larger  part  of  the  corpora  from  the  vv.  profundae  penis;  in  front 
and  in  the  middle  they  pierce  the  tunica  albuginea  at  various  places,  surrounding  arch-like  the 
penis  (see  Fig.  551)  and  reach  the  v.  dorsalis  penis. 

The  corpus  cavernosum  urethrae  is  covered  by  a  thin  tunica  albuginea;  with  the  ex¬ 
ception  of  the  bulbus,  in  it  no  arteries  open  directly  into  venous  spaces;  it  is  composed  solely 
of  especially  well  developed  submucous  venous  plexuses;  their  channels  of  exit  empty  partly 
into  the  branches  of  the  v.  dorsalis  penis  which  surround  the  penis,  partly  directly  into  the 
vv.  pudendae  internae.  The  larger  part  of  the  corpus  cavernosum  lies  under  the  urethra. 

The  glans  penis  is  covered  by  a  thin  tunica  albuginea,  which  sends  a  median  septum 
glandis,  composed  of  connective  tissue  from  the  lower  surface  as  far  as  the  urethra.  The  erectile 
tissue  of  the  glans  has  essentially  the  same  construction  as  that  of  the  urethra. 

The  penis  is  attached  above  by  means  of  two  ligaments.  The  short,  triangular,  tough 
ligamentum  Suspensorium  penis  (see  Figs.  705  and  709)  goes  from  the  anterior  surface  of  the 
symphysis  ossium  pubis  on  the  pars  fixa  penis  to  the  tunica  albuginea  of  the  combined  corpora 
cavernosa  penis.  The  ligamentum  fundiforme  penis  (see  p.  297)  surrounds  the  penis  at  the 
borderline  between  pars  mobilis  and  pars  fixa. 

Loose  connective  tissue,  the  fascia  penis  (see  also  Fig.  710),  covers  the  organ,  and  also 
the  v.,  aa.  and  nn.  dorsales  penis,  from  the  radix  as  far  as  the  collum  glandis;  it  is  connected 
with  the  tunica  dartos  as  well  as  with  the  fasciae  superficiales  perinei  and  abdominis. 

The  skin,  integumentum  commune,  of  the  penis  (see  also  Fig.  710)  covers  only  the  pars 
mobilis,  is  delicate,  almost  devoid  of  hairs,  extensible  and  united  by  loose  subcutaneous  tissue, 
free  from  fat,  with  the  fascia  penis  so  as  to  be  easily  movable.  On  its  lower  surface  a  narrow 
dark  strip,  raphe  penis,  runs  forward  as  a  continuation  of  the  raphe  scroti  as  far  as  the  prepuce. 
From  the  collum  glandis  on,  the  skin  forms  a  folded  duplicature,  the  prepuce,  praeputium 
(see  also  Figs.  709  and  710),  in  that  it  goes  forward  at  first  over  the  apex  of  the  glans,  is 
then  reflected,  runs  backward  again  as  far  as  the  collum  glandis  and  finally,  becoming  very 
thinned,  covers  the  surface  of  the  glans  directly;  it  is  connected  with  the  lower  surface  of  the 
glans  by  a  median  fold,  frenulum  praeputii. 
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The  male  urethra,  urethra  virilis  (see  Fig.  709),  is  the  excretory  duct  of  the  bladder 
and  (with  the  exception  of  its  initial  portion)  also  of  the  genital  organs;  it  begins  at  the  collum 
vesicae  at  the  orificium  urethrae  internum,  and  ends  at  the  apex  of  the  glans  penis  at  the 
orificium  urethrae  externum.  When  the  penis  is  relaxed  the  urethra  describes  in  its  course  an 
Oj  -shaped  curve  which  varies  individually,  and  is  divided  according  to  the  structures  perforated 
by  it  into  a  pars  prostatica,  pars  membranacea  and  pars  cavernosa. 

The  pars  prostatica  (prostatic  portion  of  the  urethra)  (see  Figs.  696  and  709)  perforates 
the  prostate  from  the  base  to  the  apex,  surrounded  by  it  on  all  sides  and  runs  in  an  almost  verti¬ 
cal  direction.  At  the  orificium  urethrae  internum  and  directly  beneath  it,  it  is  surrounded  by  the 
annulus  urethralis  vesicae  (see  p.  602).  In  the  middle  of  its  posterior  wall  projects  an  oblong, 
rounded  elevation,  colliculus  seminalis ;  this  appears  as  aswelling  on  a  longitudinal  ridge  of 
mucous  membrane,  crista  urethralis,  which  reaches  from  the  uvula  vesicae  on  into  the  pars  mem¬ 
branacea  and  even  somewhat  farther  and  distalward  frequently  bifurcates.  Above  the  colliculus  and 
in  front  of  it  the  urethra  is  markedly  bulged  out  being  deepened  at  its  two  sides  to  form  grooves. 
The  colliculus  contains  the  openings  of  the  ductus  ejaculatorii,  of  several  ductus  prostatici  and  in 
the  median  plane  an  oblong,  slit-like  blind  sac,  the  utriculus  prostaticus  (vagina  masculina), 
which  is  directed  obliquely  upward  toward  the  basis  prostatae  and  opens,  slit-like,  at  the  level 
of  the  colliculus.  The  utriculus  is  the  rudiment  of  the  fused  caudal  extremities  of  Miiller’s  ducts. 

The  pars  membranacea  (see  Figs.  709  and  726)  perforates  the  trigonum  urogenitale  obli¬ 
quely  from  behind  and  above  forward  and  downward  and  is  almost  immovably  attached  in 
it.  It  is  surrounded  by  a  ring  of  cavernous  tissue  and  by  a  layer  of  cross-striped  muscle  fibres, 
m.  sphincter  urethrae  membranaceae  (see  p.  629),  which  goes  over  proximalward  directly  into 
the  m.  prostaticus  and  can  be  followed  distalward  as  far  as  the  anterior  half  of  the  penis. 

The  pars  cavernosa  (cavernous  portion  of  the  urethra)  (see  Figs.  709,  712 — 714)  runs 
within  the  corpus  cavernosum  urethrae  and  the  glans  penis.  Behind,  it  is  curved  so  as  to 
be  slightly  convex  downward,  then  extends  forward  and  somewhat  upward  and  finally  if  the 
penis  is  flaccid  bends  downward.  In  the  region  of  the  bulbus  it  is  regularly  bulged  out  some¬ 
what  backward.  In  this  region  open  also  the  glandulae  bulbourethrales  [Cowperi].  In  the 
glans  penis  it  presents  an  oblong  dilatation,  fossa  navicularis  urethrae  [MorgagniiJ ;  on  its 
upper  wall  there  is  frequently  a  thin  fold  of  mucous  membrane,  valvula  fossae  navicularis 
(not  illustrated),  which  bounds  a  pocket,  open  in  front. 

The  walls  of  the  empty  urethra  lie  directly  in  contact  with  one  another.  At  the  ori¬ 
ficium  urethrae  internum,  in  the  pars  prostatica  and  pars  membranacea  (see  Fig.  711)  its 
lumen  forms  a  slit  which  is  convex  forward,  the  greatest  breadth  and  depth  of  which  corre¬ 
sponds  to  the  colliculus  seminalis;  in  the  most  posterior  part  of  the  pars  cavernosa  it  is  a 
vertical  slit,  in  the  larger  anterior  portion  (see  Fig.  712)  it  is  a  slit  which  is  slightly  concave 
dorsalward;  in  the  base  of  the  glans  it  is  ±- shaped  (see  Fig.  713),  in  the  fossa  navicularis 
and  at  the  orificium  externum  it  is  a  vertical  slit  (see  Fig.  714). 

The  caliber  of  the  urethra  is  narrowest  at  the  orificium  externum  and  becomes  dilated 
in  the  fossa  navicularis ;  then  follows  the  progressively  somewhat  narrower,  long  stretch  of  the 
pars  cavernosa  as  far  as  the  second  dilatation  in  the  bulbus  urethrae;  upon  this  again  follows 
a  marked  narrowing  in  the  pars  membranacea,  then  a  third  wider  portion  in  the  pars  pro¬ 
statica,  and  finally  again  a  narrowing  at  the  annulus  urethralis.  The  two  narrowest  spots  (at 
the  orificium  externum  and  in  the  pars  membranacea)  are  also  the  least  extensible. 

The  urethra  is  lined  by  a  thin,  whitish  mucous  membrane.  This  possesses,  except  in  the 
most  anterior  portion,  small  glands,  glandulae  urethrales  [ Littrei ];  they  open  partly  into 
the  lacunae  urethrales  [Morgagnii ]  (see  Fig.  695),  which  are  small  pockets  of  mucous  mem¬ 
brane,  open  forward  occurring  especially  in  the  upper  wall  of  the  pars  cavernosa. 

Course  of  the  peritonaeum  in  the  male  pelvis  (see  Figs.  649,  650,  708  and  709). 

From  the  posterior  surface  of  the  anterior  abdominal  wall  the  peritonaeum  goes  directly 
over  upon  the  upper  surface  of  the  urinary  bladder;  on  the  side  it  covers  for  a  certain  distance 
the  lateral  surfaces  of  the  small  pelvis,  that  is,  the  vessels  and  nerves  situated  there,  the  ure¬ 
ters  and  the  seminal  ducts,  before  it  is  reflected  upon  the  wall  of  the  bladder.  This  distance  is 
larger  when  the  bladder  is  empty  than  when  it  is  full.  In  addition  when  the  bladder  is  empty 
the  peritonaeum  forms  a  larger  fold,  plica  vesicalis  transversa  (see  also  Figs.  719  and  720), 
which  runs  transversely  over  the  upper  surface  of  the  bladder  toward  the  origin  of  the  annulus 
inguinalis  abdominalis;  less  constantly  present  are  from  two  to  three  smaller  folds,  plicae 
pubovesicales  (see  Fig.  650),  which  extend  from  the  region  of  the  vertex  vesicae  toward  the 
plica  umbilicalis  lateralis.  Behind  the  peritonaeum  covers  a  portion  of  the  fundus  vesicae,  the 
seminal  vesicles  and  the  seminal  ducts  and  then  bends  around  into  the  tunica  serosa  of  the 
rectum.  Between  the  bladder  and  rectum  there  thus  arises  a  pocket,  generally  slit-like, 
excavatio  rectovesicalis.  It  is  deepest  in  the  middle  but  as  a  rule  does  not  reach  down  to  the 
prostate  and  is  bounded  above  by  two  folds,  plicae  rectovesicales,  which  go  from  the  posterior 
part  of  the  bladder  in  the  form  of  an  arch  to  the  lateral  surface  of  the  rectum;  the  folds 
contain  smooth  muscle  fibres  in  their  bases,  mm.  rectovesicales. 
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(On  the  right  the  parts  have  been  left  in  their  natural  position,  on  the  left  the  ligamentum 

latum  has  been  unfolded.) 

The  ovaries,  ovaria  (see  also  Figs.  716 — 720),  are  the  two  genital  glands  in  the  female; 
they  lie  in  the  small  pelvis  and  are  attached  by  a  narrow  fold  of  peritonaeum,  mesovarium,  to 
the  posterior  surface  of  the  ligamentum  latum  uteri. 

Each  ovary  has  the  form  of  a  flattened  ellipsoid.  It  presents  for  examination  a  facies 
medialis  and  a  facies  lateralis,  a  pole  directed  upward,  extremitas  tubaria,  and  a  somewhat 
narrower  pole  looking  downward,  extremitas  uterina ;  its  more  convex,  posterior  margin,  margo 
liber,  is  free;  its  more  straight,  anterior  margin,  margo  mesovaricus,  is  attached  to  the  meso¬ 
varium.  The  latter  margin  presents  also  an  oblong  groove,  Jnilus  ovarii,  for  the  entrance  and 
exit  of  vessels  and  nerves.  From  the  lower  pole  goes  off  the  ligamentum  ovarii  proprium  and 
to  the  upper  pole  the  fimbria  ovarica  is  attached. 

The  ovary  (see  also  Figs.  717 — 720)  is  placed  almost  exactly  sagittally  in  its  largest  plane 
of  hemisection,  and  nearly  vertically  in  its  longest  diameter  (when  the  body  is  in  upright 
position) ;  it  is  freely  movable  and  can  he  easily  displaced  from  its  position.  Its  lateral  surface 
lies  directly  in  contact  with  the  peritoneal  covering  of  the  lateral  wall  of  the  small  pelvis.  The 
area  of  apposition  is  sometimes  depressed  so  as  to  form  a  hollow,  lies  below  and  behind  the 
a.  and  v.  iliaca  externa  and  is  hounded  in  front  and  above  by  the  a.  umbilicalis,  behind  and  above 
by  the  a.  and  v.  hypogastrica  and  by  the  ureter,  which  in  this  situation  runs  on  the  anterior  margin 
of  the  a.  hypogastrica  and  before  it;  lateralward  from  this  area  are  situated  the  n.  obturatorius, 
the  a.  and  v.  obturatoria  and  the  m.  obturator  internus.  It  is  rare  that  the  twTo  ovaries  lie  exactly 
symmetrically.  If  the  uterus  is  displaced  to  the  right,  then  the  left  ovary  sinks  somewhat  and 
its  lower  pole  is  turned  somewhat  medianward  and  vice  versa.  The  ovarium  is  partly  overlain  by 
the  tuba  uterina,  so  that  only  a  small  part  of  its  medial  surface  looks  free  into  the  pelvic  cavity. 

The  surface  of  the  ovary  covered  by  the  germinal  epithelium  is  grayish-red ;  in  childhood  it  is 
smooth,  later  it  is  uneven  on  account  of  nodular  projections  and  scarred  depressions.  The  interior  (see 
Fig.  717)  consists  of  a  central  medullary  layer  and  a  peripheral  cortical  layer.  The  latter  contains 
spherical  structures,  up  to  the  size  of  a  pea,  the  egg  follicles,  the  largest  of  which  project  beyond  the 
surface.  The  smaller  are  called  primary  follicles,  folliculi  oophori  primarii,  the  larger  contain  a  clear 
fluid,  liquor  folliculi,  and  are  called  Graafian  follicles,  folliculi  oophori  vesiculosi  [ Graafi ].  Each 
egg  follicle  contains  one  egg,  ovulum;  the  follicles  are  separated  from  one  another  by  firm  con¬ 
nective  tissue,  stroma  ovarii.  After  the  extrusion  of  the  egg  from  the  follicle  a  corpus  luteum  develops 
from  the  latter;  this  changes  later  into  a  firm  mass  of  connective  tissue,  corpus  albicans,  and  finally 
vanishes  entirely. 
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716.  Right  ovary 
and  Falloppian  tube 

in  their  natural  position, 
cut  through  transversely 

The  uterine  or  Falloppian  tube, 

tuba  uterina  [Falloppii]  (see  also  Figs. 

715,  717 — 720),  is  a  paired,  long,  thin, 
tube-like  structure,  which  runs  from  the 
ovary  to  the  uterus  and  is  movably 
attached  to  the  ligamentum  latum  uteri 
by  means  of  a  thin  fold  of  peritonaeum, 
the  mesosalpinx. 

The  tuba  uterina  (see  Figs.  715  and 
717)  begins  at  the  ovary  by  a  wide,  funnel- 
shaped  portion,  infundibulum  tubae  ute¬ 
rinae,  the  margin  of  which  is  split  up  into 

numerous  narrow,  very  jagged  processes,  fimbriae  tubae;  one  of  these,  the  fimbria  ovarica, 
is  as  a  rule  longer  than  the  others,  is  continued  along  the  free  edge  of  the  mesosalpinx  as  far 
as  the  extremitas  tubaria  of  the  ovary  and  forms  a  groove  beside  the  ovary.  The  inner  surface 
of  the  fimbriae  is  studded  with  numerous  folds  of  mucous  membrane,  which  are  continued  directly 
into  the  longitudinal  folds  of  the  ampulla;  between  them,  in  the  depth,  is  situated  the  narrow 
opening,  ostium  abdominale  tubae  uterinae.  The  longer  portion  following  upon  the  infundibulum 
is  called  the  ampulla  tubae  uterinae;  it  is  tortuous  and  narrows  gradually  toward  the  narrowest 
part,  the  isthmus  tubae  uterinae,  which  is  immediately  adjacent  to  the  uterus.  The  short 
terminal  portion  of  the  Faloppian  tube,  pars  uterina,  lies  within  the  wall  of  the  uterus  and 
opens  into  the  cavum  uteri  by  a  narrow  funnel-shaped  opening,  ostium  uterinum  tubae. 

The  isthmus  runs  (see  also  Figs.  715,  717 — 720),  when  the  body  is  upright,  nearly 
horizontally  in  a  frontal  plane  as  far  as  the  extremitas  uterina  of  the  ovary.  The  Falloppian 
tube  there  bends  around  almost  at  a  right  angle  and,  lying  close  to  the  wall  of  the  pelvis, 
ascends  straight  or  tortous  in  front  of  the  margo  mesovaricus  or  at  the  medial  surface  of 
the  ovary  as  far  as  the  extremitas  tubaria.  Here  it  turns  again  abruptly  downward  and  some¬ 
what  backward  and  along  with  the  inner  surface  of  the  infundibulum  lies  directly  upon  the 
margo  liber  and  the  posterior  portion  of  the  facies  medialis;  the  fimbria  ovarica  thus  ascends 
in  a  recurrent  direction  to  the  extremitas  tubaria.  Since  the  ovary  lies  against  the  peritonaeum 
parietale  of  the  pelvic  wall  lateralward  and  since  in  front,  above,  behind  and  partly  also 
medianward  it  is  overlapped  directly  by  the  Falloppian  tube  and  by  the  mesosalpinx,  it  is 
enclosed  by  these  parts  in  a  pocket,  bursa  ovarica,  the  slit-like  lumen  of  which  is  connected 
with  the  cavum  peritonaei  only  laterally  behind  and  medianly  in  front. 

The  Falloppian  tube  is  covered  on  its  external  surface  by  peritonaeum,  tunica  serosa, 
beneath  which  lies  a  loose  connective  tissue,  tunica  adventicia.  Then  follows  a  layer  of  smooth 
muscle  fibres,  tunica  muscularis,  in  which  can  be  distinguished  a  thinner  external  longitudinal 
layer,  stratum  longitudinale,  and  a  thicker  internal  circular  layer,  stratum  circulare.  The 
inner  surface  is  formed  by  a  grayish-red  mucous  membrane,  tunica  mucosa.  This  everywhere 
presents  very  delicate  folds,  plicae  tubariae  (see  Fig.  717),  which  begin  in  the  pars  uterina 
as  simple,  low,  longitudinal  folds  and  become  larger  in  the  isthmus,  plicae  isthmicae;  in  the 
ampulla  they  are  highest  and  form  the  plicae  ampullares,  and  here  they  are  studded  with 
accessory  folds.  At  the  free  jagged  margin  of  the  infundibulum  the  mucous  membrane  is  con¬ 
tinued  directly  into  the  peritonaeum. 

The  epoophoron  (see  Figs.  715  and  717)  is  a  small  flattened  body  which  lies  on  each 
side  in  the  lateral  portion  of  the  mesosalpinx  between  its  peritoneal  layers.  It  consists  of 
several  short  canals,  ductuli  transversi,  which  converge  toward  the  hilus  ovarii  and  near  the 
the  Falloppian  tube  open  almost  at  a  right  angle  into  a  main  canal,  ductus  epoophori  longi- 
tudinalis  [Gartneri].  The  latter  represents  the  remains  of  the  embryonal  Wolffian  duct,  the 
ductuli  transversi  being  remains  of  the  tubules  of  the  Wolffian  body. 

Appendices  vesiculosae  [Morgagnii]  (see  Figs.  715  and  717).  0.  T.  hydatids  of  Mor¬ 
gagni.)  Hanging  down  free,  almost  constantly,  from  the  region  of  the  epoophoron,  one  or 
several  pedunculated  vesicles  filled  with  fluid;  they  have  their  origin  in  the  Wolffian  duct. 

Paroophoron  (not  illustrated)  seen  with  the  naked  eye  only  until  the  first  year,  is 
a  flat,  roundish,  brown  or  grayish-yellow  body,  which  lies  medially  from  the  epoophoron, 
between  the  leaves  of  the  mesosalpinx  in  the  vicinity  of  the  angle  between  the  uterus  and  tube. 
It  contains  canaliculi  and  glomeruli,  as  the  remains  of  the  caudal  part  of  the  Wolffian  body. 
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717.  Vagina, 
uterus,  right  Fal- 
loppian  tube  and 
ovary, 

cut  open,  viewed  from  behind. 

(The  posterior  layer  of  the  ligamen- 
tum  latum  has  been  cut  away;  the 
portio  vaginalis  cervicis  uteri  has 
not  been  cut  open.) 

The  womb,  uterus  (see  also 
Figs.  715,  718 — 720),  is  an  unpaired, 


muscular,  hollow  body,  of  the  shape 
of  a  flattened  pear,  which  lies  in 
the  middle  of  the  small  pelvis. 

It  presents  for  examination 
a  larger  and  thicker  body,  corpus 
uteri,  and  a  neck,  cervix  [uteri]. 
The  body  possesses  an  inferior,  fairly  smooth  surface  lying  upon  the  urinary  bladder,  facies 
vesicalis,  and  an  upper  surface,  turned  at  the  same  time  somewhat  backward,  facies  intesti¬ 
nalis,  which  is  curved  above  so  as  to  he  convex  in  the  frontal  and  sagittal  directions.  The 
anterior,  blind  end  is  broad  and  convex  (more  markedly  convex  in  wTomen  who  have  borne 
children  than  in  nulliparae);  that  portion  of  it  which  projects  beyond  the  line  between  the 
openings  of  the  Falloppian  tubes  is  called  the  fundus  uteri.  The  body  narrows  behind,  goes 
over  into  the  cervix  and  is  usually  marked  off  from  the  latter  by  a  shallow  constriction. 
Lateralward  on  each  side  runs  a  blunt  margin,  mar  go  lateralis,  from  which  the  ligamentum 
latum  uteri  goes  off.  The  neck  in  children  and  nulliparae  is  spindle-shaped;  in  women  who 
have  borne  children  it  is  of  a  cylindrical  shape.  Its  posterior,  inferior  third  is  surrounded 
by  the  upper  end  of  the  vagina  and  projects  into  the  cavity  of  the  latter;  it  is  called  the 
portio  vaginalis  [cervicis] ;  the  remaining  part  of  the  cervix  is  the  portio  supravagi¬ 
nalis  [cervicis].  The  portio  vaginalis  is  transversely  elliptical  and  divided  by  the  round 
or  transversely  oval  orificium  uteri  externum ,  external  mouth  of  the  womb ,  into  a 
labium  posterius,  and  a  labium  anterius,  both  of  which  are  smooth  and  of  almost  equal 
thickness;  the  anterior  lip  extends  deeper  down  hut  is  shorter  than  the  posterior;  in  women 
who  have  borne  children,  the  orificium  is  a  transverse  slit  with  irregular  margins. 
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Uterus  (continued). 

The  uterus  belongs  to  the  most  movable  parts  of  the  body.  Not  only  is  the  organ  as 
a  whole  movable  but  the  body  is  movable  on  the  neck,  which  is  relatively  firmly  attached  to 
the  vagina,  urinary  bladder  and  vessels.  Its  position  can  vary  within  broad  limits,  but  the 
typical  situation  is  as  follows  (see  Figs.  718 — 720).  When  the  body  is  in  the  upright  position, 
and  the  bladder  and  rectum  empty,  the  orificium  externum  uteri  usually  lies  at  the  level  of  the 
upper  margin  of  the  symphysis  ossium  pubis  and  in  a  frontal  plane  passing  through  the  spinae 
ischiadicae;  above,  the  uterus  does  not  reach  the  plane  of  the  pelvic  inlet.  The  long  axis  drawn 
from  the  fundus  to  the  external  orifice  of  the  uterus  lies  above  in  front  of  the  axis  pelvis 
(see  Fig.  206)  (anteversion  of  the  whole  uterus).  The  long  axis  of  the  cervix  runs  almost  in 
the  axis  pelvis,  that  of  the  corpus  almost  horizontally;  the  two  form  an  angle  which  varies  from 
70°  to  100°  (anteflexion  of  the  body  of  the  uterus).  The  uterus  lies  usually  somewhat  asym¬ 
metrically;  its  anterior  end  especially  tends  to  be  displaced  somewhat  toward  the  right;  it  may 
even  be  turned  toward  the  left.  When  the  bladder  fills,  the  anteflexion  is  diminished  (its  angle 
becomes  larger)  and  the  whole  organ  is  displaced  backward  and  upward.  When  the  rectum  fills, 
the  anteflexion  becomes  larger  (its  angle  is  diminished  in  size)  and  the  whole  organ  is  dis¬ 
placed  forward.  The  facies  vesicalis  of  the  corpus  uteri  lies  upon  the  upper  surface  of  the 
urinary  bladder  and  causes  a  saucer-like  depression  in  the  latter  when  empty.  The  anterior  wall 
of  the  cervix  is  connected  by  loose  tissue  with  the  posterior  wall  of  the  bladder.  Close  to  the 
facies  intestinalis  of  the  corpus  uteri  lie  loops  of  the  intestine  and  the  posterior  surface  of 
the  neck  helps  to  form  the  excavatio  rectouterina.  The  lateral  surfaces  of  the  corpus  and  of 
the  cervix  adjoin  the  parametrium  (see  p.  623). 

The  uterus  possesses  in  part  a  (visceral)  peritoneal  coat,  tunica  serosa  (perimetrium) 
(see  Figs.  717 — 719).  This  covers  the  posterior  surface  of  the  portio  supravaginalis  cervicis 
as  well  as  the  facies  intestinalis,  the  fundus  and  the  facies  vesicalis  of  the  body  and  is  reflected  in 
front  at  the  junction  between  the  corpus  and  cervix,  at  the  level  of  the  orificium  internum  uteri, 
upon  the  urinary  bladder.  It  is  attached  very  firmly  to  the  fundus  and  the  largest  part  of  the 
body,  lateralward  more  loosely,  to  the  cervix  very  loosely  and  at  the  margo  lateralis  goes  over 
directly  into  the  ligamentum  latum  uteri.  Beneath  the  tunica  serosa  is  situated  the  thick  tunica 
muscularis  (myometrium),  composed  of  smooth  muscle  fibres,  and  consisting  at  the  body  mainly 
of  a  middle  circular  layer.  The  corresponding  layer  of  the  cervix,  tunica  muscularis  cervicis,  is 
formed  by  a  thick  middle  layer  of  circular  fibres  as  well  as  of  an  external  and  an  internal  thin 
layer  of  longitudinal  fibres.  The  musculature  is  connected  with  that  of  the  vagina,  of  the 
Falloppian  tubes,  of  the  ligamenta  teretia  and  ovarii  propria  and  with  the  mm.  rectouterini. 
The  inner  covering  is  formed  by  the  mucous  membrane,  tunica  mucosa.  This  is  of  a  grayish-red 
color,  is  firmly  connected  with  the  musculature  and  contains  in  the  corpus  tube-like  glands, 
glandulae  uterinae,  in  the  cervix  markedly  dilated,  glandulae  cervicales  [uteri],  which  secrete 
mucus.  The  mucous  membrane  in  the  body  is  smooth  and  surrounds  a  cavity  (see  Figs.  <1< 
and  719).  In  the  corpus  this  is  a  triangular  slit,  cavum  uteri,  the  anterior  and  posterior  wall  of 
which  usually  lie  close  against  one  another;  the  sides  project  so  as  to  be  convex  inward  in 
women  who  have  not  borne  children;  the  upper  two  corners  go  over  like  funnels  into  the  ostia 
uterina  of  the  Fallopian  tubes,  the  lower  end  is  separated  only  imperfectly  from  the  canalis 
cervicis  uteri  by  a  canal-like  narrowing,  orificium  internum  uteri.  The  cavity  situated  in  the 
neck,  canalis  cervicis  uteri,  has  a  rounded  spindle-shaped,  slit-like  lumen,  is  widest  in  the  middle 
and  opens  into  the  vagina  through  the  orificium  externum  uteri  (see  p.  618).  Its  mucous 
membrane  presents  a  fold-formation,  plica  palmata,  on  its  anterior  and  posterior  walls;  this 
consists  of  a  thicker  median  ridge  and  finer  folds  going  off  obliquely  from  it  lateralward  and 
to  the  Falloppian  tubes;  the  formation  gradually  vanishes  at  the  orificium  internum  uteri. 

Ligamentum  teres uteri (round  ligament  of  the  uterus)  (see  Figs. 718—  t20  and  <28» 
is  a  rounded,  smooth  cord  about  the  size  of  a  goose  quill  consisting  of  connective  tissue  and 
smooth  muscle  fibres;  it  arises  on  each  side  from  the  margo  lateralis  uteri  in  front  of  and  below 
the  Fallopian  tube,  runs  at  first  horizontally  in  the  ligamentum  latum  uteri  in  front  of  the 
isthmus  tubae  uterinae  to  the  lateral  wall  of  the  small  pelvis  and  then  passes  upwaid  on  this 
and  forward  to  the  annulus  inguinalis  abdominalis.  In  this  last  portion  of  its  course  it  runs 
almost  exactly  as  does  the  ductus  deferens  in  the  male  (see  p.  606).  Finally  it  enteis  the 
inguinal  canal,  extends  with  the  a.  and  vv.  ligamenti  teretis  uteri,  n.  spermaticus  externus  and 
n.  iloinguinalis  as  well  as  with  some  cross-striped  muscle  fibres  (m.  cremaster)  as  far  as  the 
annulus  inguinalis  subcutaneus  and,  spreading  out,  goes  partly  to  the  periphery  of  the  lattei, 
partly  to  the  connective  tissue  and  skin  of  the  labium  majus.  At  the  annulus  inguinalis  a  j 
dominalis,  lying  in  front  and  over  it,  is  a  small  sac-like  prolongation  of  the  peritonaeum,  pro- 
cessus  vaginalis  peritonaei  (not  illustrated),  which  is  longer  in  fetal  life  and  sometimes  persists  so. 

Ligamentum  ovarii  proprium  (O.  T.  ligament  of  the  ovary)  (see  Figs.  <15,  71  <  , 
719  and  720)  consists  of  connective  tissue  and  smooth  muscle  fibres;  it  goes  off  on  each  side 
as  a  rounded  cord  from  the  upper  end  of  the  margo  lateralis  uteri,  extends  in  the  ligamentum 
latum  to  the  extremitas  uterina  of  the  ovary  and  becomes  lost  in  the  liilus  of  the  lattei. 
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718.  Pelvic  organs  in  the  female, 

after  removal  of  the  left  pelvic  wall,  viewed  from  the  left. 

(The  urinary  bladder  is  only  partially  filled.  A  piece  has  been  cut  out  of  the  rectum.) 
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Intestinum  rectum 
\  Labium  posterius 
Orificium  externum  uteri 
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719.  Median  section  through  the  pelvic  organs 

in  the  female, 

right  half,  viewed  from  the  left  (partly  after  a  frozen  section  by  W.  Branne). 

(The]  urinary  bladder  is  empty.  The  canals  lined  by  mucous  membrane  and  the  peritoneal 

spaces  are  represented  as  though  somewhat  dilated.) 

31.  rectouterinus  (see  also  Fig.  715)  is  the  name  given  to  the  smooth  muscle  fibres 
which  run  in  the  plica  rectouterina  [Douglasi]  on  each  side.  It  arises  as  a  flat,  rounded  cord 
from  the  posterior  wall  of  the  neck  of  the  uterus,  radiates  out  near  the  rectum  into  the  neigh¬ 
borhood  of  the  latter  and  extends  in  part  to  the  musculature  of  the  rectum,  in  part  to  the 
anterior  surface  of  the  sacrum. 
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720.  Pelvic  organs  in  the  female,  viewed  from  above. 

The  vagina  (see  Figs.  717 — 719)  is  a  flattened  muscular  tube.  It  ends  blind  behind  and 
above  by  an  extremity  which  surrounds  the  portio  vaginalis  [cervicis]  uteri  like  a  ring,  fornix 
vaginae,  and  opens  below  and  in  front  by  the  orificium  vaginae  into  the  vestibulum  vaginae. 
It  possesses  an  anterior  wall,  paries  anterior,  and  a  posterior,  paries  posterior ,  which  lie 
against  one  another.  At  the  lower  end  the  cross-section  of  the  lumen  is  an  H  -  shaped  slit. 
The  anterior  wall,  reaching  as  far  as  the  labium  anterius,  is  shorter  than  the  posterior. . 

The  wall  of  the  vagina  (see  Fig.  717)  is  formed  externally  of  a  tunica  muscularis,  which  is 
divisible  into  an  external  longitudinal  and  an  internal  circular  layer.  It  consists  above  of  smooth 
muscle  fibres,  in  the  trigonum  urogenitale  of  cross-striped  fibres.  It  has,  lying  loosely  upon  it 
within,  the  thick,  grayish-red  mucous  membrane,  tunica  mucosa.  In  the  virgin  this  presents, 
especially  below,  numerous  strong  transverse  folds,  rugae  vaginales,  ivhicli  in  the  .middle  of  the 
anterior  and  posterior  walls  form  a  longitudinal  projection,  columna  rugarum  anterior  and  poste¬ 
rior.  The  anterior  projection  is  higher  below  and  is  continued  in  the  vestibulum  vaginae  as  far 
as  the  orificium  urethrae  externum  as  the  carina  urethralis  [vaginae]  (see  Fig.  722).  In  virgins, 
going  off  at  the  orificium  vaginae,  chiefly  from  the  posterior  wall  of  the  vagina,  is  a  fold  of 
mucous  membrane,  usually  sickle-shaped,  the  hymen  [ femininus ]  (see  Figs.  719  and  722);  it 
extends  forward  and  upward  and  narrows  the  opening.  Its  margin  is  smooth  or  slightly  jagged 
By  sexual  intercourse  the  hymen  is  torn  into  several  lobules,  which  shrivel  up  after  the  first 
child-birth  into  small  lobe-like  or  wart-like  projections,  carunculae  hymenales  (see  Fig.  721). 
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Vagina  (continued). 

The  vagina  forms  an  obtuse  angle  (see  Fig.  719)  with  the  long  axis  of  the  cervix  uteri  and 
runs  below  in  front  of  the  lower  portion  of  the  axis  pelvis  (see  Fig.  206)  approximately  straight 
from  above  and  behind,  downward  and  forward.  In  front  it  adjoins  the  fundus  of  the  urinary 
bladder  and  urethra  and  is  connected  by  loose  connective  tissue  with  the  bladder,  by  very  firm 
connective  tissue  with  the  urethra;  above  on  the  lateral  portion,  the  two  ureters  also  lie  for 
some  distance  on  its  anterior  wall  but  far  more  loosely  connected  (see  Fig.  718).  Behind,  it  is 
covered  above  as  far  as  the  level  of  the  orificium  externum  uteri  by  the  peritonaeum;  it  then  lies 
on  the  anterior  surface  of  the  rectum  and  below  goes  again  away  from  it;  above,  it  is  separated 
from  the  rectum  by  loose  connective  tissue;  below,  the  musculature  of  the  perineum  is  shoved 
in  between  the  two.  Laterally  on  each  side  above  (see  also  Figs.  522,  523,  553  and  554)  the 
vagina  adjoins  the  parametrium  (vide  infra),  below,  it  adjoins  the  medial  margin  of  the  m.  leva¬ 
tor  ani;  just  in  front  of  its  opening  into  the  vestibulum  it  perforates  the  trigonum  urogenitale. 

The  female  urethra,  urethra  muliehris  (see  Figs.  695  and  719),  is  the  channel  of  exit 
of  the  urinary  bladder;  it  begins  at  the  fundus  vesicae  as  the  orificium  urethrae  internum  (see 
p.  602)  and  ends  in  the  vestibulum  vaginae  upon  a  small,  blunt-wedge-shaped  projection  as  the 
orificium  urethrae  externum,  which  as  a  rule  is  a  sagittal  slit.  It  runs  downward  and  forward 
in  the  same  way  as  does  the  vagina,  being  curved  so  as  to  be  a  little  convex  behind.  In  front 
and  laterally  it  adjoins  the  plexus  pudendalis,  the  trigonum  urogenitale,  which  it  perforates, 
and  the  bulbi  vestibuli;  behind,  it  is  united  with  the  anterior  wall  of  the  vagina  immediately 
below  the  bladder  by  means  of  loose  tissue,  elsewhere,  however,  it  is  very  firmly  attached. 

The  wall  of  the  urethra  (see  Fig.  695)  consists  externally  of  a  tunica  muscularis,  which  is 
composed  of  an  internal  longitudinal  layer,  stratum  longitudinale,  of  smooth  muscle  fibres 
and  of  an  external  circular  layer,  stratum  circulare;  the  latter  is  composed  internally  also 
by  smooth  muscle  fibres,  but  externally  lie  cross-striped  muscle  fibres,  connected  with  the 
m.  sphincter  urethrae  membranaceae,  which  form  a  closed  ring  near  the  bladder  only.  Inter¬ 
nally  from  this  follows  a  thick,  loose  tela  submucosa;  it  contains  large  venous  networks,  which 
are  continued  between  the  layers  of  muscle  and  give  to  them  a  spongy  character,  corpus  spon¬ 
giosum  urethrae.  The  inner  surface  is  covered  by  the  mucous  membrane,  tunica  mucosa. 
Along  the  posterior  surface,  extending  from  the  anterior  end  of  the  trigonum  vesicae, 
there  is  a  marked  longitudinal  fold,  crista  urethralis,  which  goes  as  far  as  the  neighborhood 
of  the  orificium  externum.  The  lumen  is  stellate  and  capable  of  marked  dilatation.  The  mucous 
membrane  possesses  lacunae  urethrales  as  in  the  male  (see  p.  615)  and  small  tubular  glands, 
which  are  considered  as  homologues  of  the  prostatic  glands  in  the  male;  a  large  group  of 
these  glands  opens  on  each  side  externally  near  the  orificium  urethrae  externum  through  the 
narrow  ductus  paraurethralis  (not  drawn). 

Course  of  the  peritonaeum  in  the  female  pelvis  (see  Figs.  715  and  718—720). 

The  relations  of  the  peritonaeum,  between  the  bladder  on  the  one  hand,  the  anterior 
abdominal  wall  and  the  lateral  pelvic  wall  on  the  other,  correspond  throughout  to  those  met  with 
in  the  male  (seep. 615).  The  peritonaeum  is  reflected  from  the  upper  surface  of  the  bladder  at  the 
level  of  the  orificium  internum  uteri  upon  the  facies  vesicalis  of  the  corpus  uteri  (see  p.  619), 
covers  this,  the  fundus  and  the  facies  intestinalis  of  the  uterus,  then  goes  over  upon  the  fornix 
of  the  vagina,  covers  its  posterior  wall  as  far  as  the  region  of  the  orificium  externum  uteri  and 
turns  to  the  anterior  surface  of  the  rectum.  There  thus  arise  two  slit-like  spaces,  the  excavatio 
vesicouterina  between  the  bladder  and  the  facies  vesicalis  uteri  and  the  excavatio  rectouterina 
[cavumDouglasi]  between  the  uterus  and  rectum.  The  latter  space  is  closed  in  front  by  the  portio 
supravaginalis  of  the  cervix  uteri  and  the  fornix  vaginae,  behind  by  the  sacrum  and  rectum;  it 
ends  below  in  a  blind  sac  in  the  region  of  the  orificium  uteri  externum;  its  upper  boundary  is 
formed  by  two  folds  of  peritonaeum,  plicae  rectouterinae  [Douglasi]  (see  also  p.  621),  which 
run  from  the  posterior  surface  of  the  cervix  uteri  near  the  lateral  wall  of  the  rectum  to  the 
sacrum;  the  two  go  over  into  one  another  in  front  and  possess  a  free  concave  margin.  Arising 
at  the  margo  lateralis  uteri  on  each  side  is  a  duplicature  of  the  peritonaum,  ligamentum  latum 
uteri  (broad  ligament  of  the  uterus);  it  is,  when  stretched  out,  quadrangularly-rounded  in 
form  (see  Fig.  715)  and  its  two  layers  lie  for  the  most  part  close  to  one  another.  Lateralward 
and  below  they  deviate  from  one  another  and  go  over  into  the  peritonaeum  on  the  lateral  pelvic 
wall,  the  bladder  and  the  rectum.  They  thus  bound  in  front  and  behind  an  approximately 
quadrilateral  space  (see  Fig.  718),  which  is  bounded  lateralward  by  the  m.  levator  ani,  median- 
ward  by  the  upper,  lateral  part  of  the  vagina,  as  well  as  by  the  neck  and  body  of  the  uterus. 
This  space  contains  the  a.  uterina  and  the  ureter,  surrounded  by  the  plexus  uterovaginalis  (see 
Figs.  553  and  554),  all  ensheathed  in  loose,  fatty,  connective  tissue,  the  parametrium.  The 
lateral  margin  of  the  ligamentum  latum  reaches  above  as  far  as  the  v.  iliaca  externa;  going 
off  upward  from  it  in  that  situation  is  a  fold  of  peritonaeum,  ligamentum  Suspensorium  ovarii, 
which  contains  the  a.  and  v.  ovarica.  Passing  from  the  posterior  surface  is  above  the  short 
mesovarium  (see  p.  616);  the  larger,  denser  portion  lying  beneath  it  is  called  the  mesometrium, 
the  other,  thinner  part  the  mesosalpinx  (see  p.  617).  'The  ligamentum  latum  turned  forward 
near  the  bladder  lies  close  to  the  parietal  layer  of  the  peritonaeum. 

Spalteholz,  Atlas.  6th  ed. 


40 


624 


Female  Genital  Organs. 


Ligamentum 
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Ligamentum 
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externum 


Labium  minus  pudendi 
(cut  through) 

Carunculae  hymenales  _ 
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M.  sphincter  ani  internus 


Ramus  inferior  ossis 
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721.  Bulbus  vestibuli  and  trigonum  urogenitale, 

viewed  from  below. 


(On  the  left  is  the  m.  transversus  perinei  superficialis  and  m.  bulbocavernosus,  on  the  right 
the  latter  is  partly  removed.  On  the  left  the  m.  transversus  perinei  profundus  is  partly  exposed.) 

The  pudendum  muliebre  (0.  T.  vulva)  (see  Figs.  718,  719  and  722)  lies  beneath  the 
trigonum  urogenitale  and  in  front  of  the  symphysis  ossium  pubis;  it  consists  of  the  labia 
majora  and  of  the  parts  which  are  visible  when  the  vulvar  slit  is  relaxed  (see  Fig.  722). 

The  clitoris  (see  also  Figs.  554  and  718)  corresponds  essentially  to  the  corpora  cavernosa 
penis  (see  pp.  613  and  614),  but  is  much  smaller.  It  consists  of  two  similarly  constructed  cor¬ 
pora  cavernosa  clitoridis,  which,  as  the  crura  clitoridis,  are  separated  behind,  where  they  exactly 
resemble  the  crura  penis  in  position  and  attachment;  they  unite  in  front  to  form  the  unpaired, 
rounded  corpus  clitoridis,  which  is  divided  in  the  median  plane  by  the  septum  corporum 
cavernosorum  and  hangs  down,  even  during  erection,  in  a  curve  in  front  of  the  symphysis 
ossium  pubis.  The  tip  of  the  corpus,  plans  clitoridis,  lies  free  and  is  covered  by  external  skin. 
The  clitoris  is  ensheathed  by  the  fascia  clitoridis  and  attached  by  means  of  the  ligamentum 
Suspensorium  clitoridis;  these  parts  correspond  also  to  those  of  the  penis. 

The  bulbus  vestibuli  is  an  oblong  body,  somewhat  pointed  in  front,  somewhat  rounded 
off  behind;  there  is  one  on  each  side  below  the  trigonum  urogenitale;  medianward  it  adjoins 
the  wall  of  the  vestibulum  and  introitus  vaginae  and  the  glandula  vestibularis  major;  lateral- 
ward  and  below  it  is  covered  by  the  m.  bulbocavernosus.  It  corresponds  to  the  bulbus  urethrae 
of  the  male  (see  pp.  613  and  614)  and  is  composed  of  a  plexus  of  wide,  thin-walled  veins. 
Beneath  the  clitoris  the  two  bulbi  are  connected  with  one  another  and  with  the  veins  of 
the  clitoris. 
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722.  External  genitals  of  the  female. 

(The  labia  have  been  drawn  apart.) 

The  glandula  vestibularis  major  [Bartholini]  (see  also  Fig.  721)  corresponds 
in  structure,  form  and  size  to  the  glandula  bulbourethralis  [Cowperi]  of  the  male  (see  p.  612). 
It  lies  on  each  side  lateralward  from  the  posterior  part  of  the  vestibulum  vaginae  partly  in 
the  trigonum  urogenitale  and  is  partly  covered  by  the  posterior  end  of  the  bulbus  vestibuli 
and  by  the  m.  bulbocavernosus.  Its  duct  opens  just  laterally  to  the  hymen  at  the  level  of 
the  posterior  half  of  the  orificium  vaginae. 
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Muscles  of  tlie  Perineum. 


I 


Os  sacrum  (sawed  through) 


Ligamentum  sacrococcygeum  anterius 
M.  sacrococcygeus  anterior  s 
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M.  rectococcygeus 
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\  \  Arcus  tendineus 

\  m.  levatoris  ani 

Canalis  obturatorius 

\ 

^M.  levator  ani  (m.  pubococcygeus) 
Ramus  superior  ossis  pubis 


Intestinum  rectum/ 
(cut  through) 


/ 

Urethra  (cut  through) 


Trigonum  urogenitale  (fascia  superior)  'symphysis  ossium  pubis 


723.  Mm.  levatores  ani  of  the  male,  viewed  from  above. 

(The  prostate  has  been  removed,  the  rectum  cut  off  short.) 

The  large  lips,  labia  majora  pudendi  (see  Fig.  722),  are  two  large  folds  of  skin,  rich  in 
fat,  which  extend  from  the  upper  margin  of  the  symphysis  to  the  perineum  and  include  between 
them  the  rima  pudendi  or  pudendal  slit.  In  front  these  folds  go  over  into  one  another  forming 
the  commissura  labiorum  anterior ;  behind  they  are  either  connected  with  one  another  forming 
the  commissura  labiorum  posterior,  or  they  may  remain  separated  by  a  groove.  Lateralward 
they  are  bounded  by  furrows  in  the  skin;  their  anterior  surface  is  covered  with  pubic  hairs, 
pubes.  The  skin  of  the  labia  majora  contains  many  sweat  glands  and  large  sebaceous  glands. 

The  small  lips,  labia  minora  pudendi  (see  Figs.  718,  719  and  722),  are  two  thinner, 
cockscomb-like,  reddish  folds  which  enclose  the  vestibulum  vaginae  and  are  ordinarily  not 
visible  when  the  pudendal  slit  is  closed.  They  are  separated  from  the  labia  majora  by  a  groove. 
They  unite  behind  in  women  who  have  not  borne  children,  usually  forming  a  delicate  fold, 
frenulum  labiorum  pudendi,  behind  which  lies  a  fossa,  fossa  navicularis  [vestibuli  vaginae]. 
In  front  they  divide  into  two  limbs;  the  external  limbs  unite  over  the  glans  clitoridis  to  form 
the  gable-like  praeputium  clitoridis,  the  internal  limbs  become  attached  together  to  the  under 
surface  of  the  glans  clitoridis  as  the  frenulum  clitoridis.  In  the  vestibulum,  especially  between 
the  urethral  and  the  vaginal  opening,  small  glands,  glandulae  vestibuläres  minores,  occour. 
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(pars  lateralis,  sawed  through'\ 
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724.  Right  m.  levator  ani  in  the  male,  viewed  from  the  left. 

(The  pelvis  has  been  cut  through  on  the  left  side  near  the  median  plane;  the  prostate  is 

removed,  the  bowel  cut  off.) 

The  floor  of  the  small  pelvis  is  formed  chiefly  by  the  diaphragma  pelvis;  this  is 
composed  of  the  two  mm.  levatores  ani  and  coccygei  and  has  the  form  of  a  funnel,  the  deepest 
point  of  which  lies  below  in  the  pars  analis  recti. 

M.  coccygeus  (see  p.  346). 

M.  levator  ani  (see  also  Figs.  723,  725,  727,  728  and  730),  paired.  Form:  quadran¬ 
gular,  thin,  flat,  separable  in  two  portions,  m.  pubococcygeus  and  m.  ilio coccygeus.  Inner¬ 
vation:  branches  of  the  plexus  pudendus  ([Ss]  S3,  S4).  (Continuation  see  p.  628.) 
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725.  Right  m.  levator  ani  and  trigonum  urogenitale 

of  the  male,  viewed  from  behind  and  above. 

M.pubococcygeus.  Origin:  from  the  posterior  surface  of  the  rami  ossis  pubis  in 
a  narrow  curved  area  (which  in  front  surrounds  the  origin  of  the  m.  obturator  internus)  and 
from  the  most  anterior  portion  of  the  arcus  tendineus  m.  levatoris  ani  (vide  infra) ;  a  few  fibres 
also  from  the  anterior  part  of  the  arcus  tendineus  fasciae  pelvis.  Insertion:  the  fibres  run 
backward,  downward  and  medianward  near  the  prostate  in  the  male,  near  the  urethra  and  vagina 
in  the  female  and  near  the  rectum;  partly  they  go  to  a  tendinous  plate,  which  goes  over  into  the 
ligamentum  sacrococcygeum  anterius ;  partly  they  interweave  between  the  rectum  and  the  coccyx 
with  the  fibres  of  the  other  side ;  only  a  few  fibres  go  to  the  wall  of  the  rectum  and  run  in  its 
anterior,  lateral  portion  to  the  skin.  Behind  the  rectum  the  m.  rectococcygeus  (see  p.  546)  lies 
directly  above  this  muscle.  Action  of  the  muscles  of  the  two  sides  together :  they  narrow 
the  pars  analis  recti  (and  in  the  female  the  vagina),  draw  the  rectum  forward  and  upward, 
and  elevate  the  floor  of  the  pelvis. 

M.ilio  coccygeus,  Origin:  from  an  arch,  arcus  tendineus  to.  levatoris  ani,  convex 
downward,  interwoven  in  the  fascia  obturatoria;  the  anterior  end  of  the  arch  begins  on  the  posterior 
surface  of  the  ramus  superior  ossis  pubis,  and  the  posterior  end  can  be  followed  as  far  as  the 
linea  arcuata  of  the  ilium;  between  these  two  points  it  descends  for  a  variable  distance  but 
always  leaves  free  the  canalis  obturatorius.  Insertion:  the  fibres  run  medianward  and  down¬ 
ward,  pass  beneath  the  posterior  portion  of  the  m.  pubococcygeus  and  also  often  overlap  the  m. 
coccygeus  from  above;  the  anterior  fibres  between  the  anus  and  the  tip  of  the  coccyx  form 
tendinous  connections  with  the  fibres  of  the  other  side,  the  posterior  fibres  go  to  the  margin  of  the 
os  coccygis.  Action  of  the  muscles  of  the  two  sides  together:  they  elevate  the  floor  of  the  pelvis. 

M.  sacrococcygeus  anterior  (see  Fig.  723),  paired,  present  very  often.  Form: 
narrow,  thin.  Position:  on  the  upper  surface  of  the  m.  coccygeus.  Origin:  anterior 
surface  of  the  3rd  or  4th  sacral  vertebra.  Insertion:  ligamentum  sacrococcygeum  anterius. 
Innervation:  branches  of  the  plexus  coccygeus  (S4,  S5). 

M.  sacrococcygeus  posterior  (not  illustrated),  paired,  very  variable.  Thin  muscle 
bundles  upon  the  posterior  surface  of  the  lower  sacral  and  upper  coccygeal  vertebrae.  Inner¬ 
vation:  branch  of  the  plexus  coccygeus. 
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726.  Muscles  of  the  trigonum  urogenitale  of  the  male, 

viewed  from  below. 

(The  fascia  inferior  has  been  removed,  on  the  right  side  the  glandnla  bulbourethralis  has  been  exposed.) 

The  trigonum  (diaphragma)  urogenitale  (0.  T.  triangular  ligament)  (see  Figs.  693, 
709 — 711,  721,  724,  725,  727,  728  and  730)  is  a  firm,  trapezoid,  musculo-tendinous  plate  which 
fills  up  the  space  between  the  rami  inferiores  of  the  ischial  and  pubic  bones,  beneath  the  two 
mm.  pubococcygei,  so  that  only  a  space  is  left  free  in  front,  just  beneath  the  ligamentum  arcua¬ 
tum  pubis  for  the  passage  of  the  v.  dorsalis  penis  (clitoridis).  It  ends  behind  in  a  thin,  slightly 
concave  curved  margin,  in  front  in  a  sharp  margin  and  is  perforated  perpendicularly  by  the 
pars  membranacea  of  the  urethra  in  the  male,  the  urethra  and  the  vagina  in  the  female. 

The  trigonum  urogenitale  consists  of  two  strong  layers,  the  fascia  trigoni  uro genitalis 
superior  (0.  T.  posterior  layer  of  triangular  ligament,  deep  or  superior  triangular  ligament),  and 
fascia  trigoni  urogenitalis  inferior  (0.  T.  anterior  layer  of  the  triangular  ligament,  superficial 
or  inferior  triangular  ligament).  These  are  fused  with  one  another  at  their  anterior  and  posterior 
margins  and  enclose  a  flat  slit-like  space.  Through  the  fusion  of  their  anterior  margins  there 
is  formed  a  firm  cord,  ligamentum  transversum  pelvis,  which  is  stretched  transversely  from 
one  pubic  bone  to  the  other;  the  region  of  fusion  of  the  posterior  margins  is  less  pronounced  and 
is  covered  on  its  inferior  surface  by  the  m.  transversus  perinei  superficialis.  The  compartment 
between  the  two  fasciae  is  filled  up  by  the  m.  transversus  perinei  profundus,  the  m.  sphincter 
urethrae  membranaceae,  the  glandulae  bulbourethrales  in  the  male,  a  part  of  the  glandulae 
vestibuläres  majores  in  the  female;  in  the  grooves  at  the  two  sides  run  the  aa.  penis  (clitoridis), 
vv.  pudendae  internae  and  nn.  dorsales  penis  (clitoridis).  The  two  fasciae  arise  from  the  lower 
rami  of  the  ischium  and  os  pubis,  are  strongest  lateralward  and  are  connected  medianward  with 
the  wall  of  the  urethra  (and  vagina) ;  the  upper  is  continued  also  into  the  fascia  prostatae. 

if.  transversus  perinei  profundus.  Form:  flat.  Position:  in  the  posterior 
part  of  the  trigonum  urogenitale.  Origin:  rami  inferiores  ossis  ischii.  Insertion:  the 
fibres  run  to  the  median  plane  and  there,  becoming  tendinous,  interweave  with  one  another. 
Innervation:  n.  dorsalis  penis  (clitoridis)  (S3). 

31.  sphincter  urethrae  membranaceae.  a)  In  the  male.  Its  innermost  fibres 
surround  the  urethra  as  an  uninterrupted  circular  layer  and  are  directly  connected  proximalward 
with  the  m.prostaticus,  distalward  with  circular  fibres  of  the  pars  cavernosa  urethrae.  The  exter¬ 
nal  fibres  arise  from  the  angle  of  junction  of  the  crura  penis,  from  the  ligamentum  transversum 
pelvis,  from  the  fasciae  trigoni  and  from  the  rami  inferiores  of  the  pubicbones;  they  surround  the 
urethra  and  the  glandulae  bulbourethrales  in  arches  and,  becoming  tendinous,  unite  with  one  ano¬ 
ther  behind  in  the  median  plane.  Action:  it  compresses  the  urethra  and  the  glandulae  bulboure¬ 
thrales.  b)  In  the  female.  The  innermost  fibres  run  similar  to  those  in  the  male,  forming  a  ring 
around  the  urethra.  The  external  fibres  arise  from  the  ligamentum  transversum  pelvis,  the  fasciae 
trigoni  and  the  pubic  bones  and  extend  in  arches  or  straight  to  the  junction  between  the  urethra 
and  the  vagina  or  become  attached  to  the  wall  of  the  vagina;  they  pass  through  and  partly 
cover  over  the  glandulae  vestibuläres  majores.  Innervation:  nn.  dorsales  penis  (clitoridis)  (S3). 
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727.  Muscles  of  the  male  perineum, 

viewed  from  below. 
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728.  Muscles  of  the  female  perineum,  viewed  from  below. 

(On  the  right  side  the  posterior  part  of  the  labium  majus  has  been  left  in  situ.) 

M.  transversus  perinei  superficialis  (see  also  Figs.  721  and  727),  paired,  very 
variable.  Form:  narrow,  rounded  or  flattened.  Position:  below  the  posterior  margin  of 
the  trigonum  urogenitale.  Origin:  medial  margin  of  the  ramus  inferior  ossis  ischii,  above  or 
below  the  origin  of  the  m.  ischiocavernosus.  Insertion:  the  fibres  run  medianward  to  the 
region  between  the  anus  and  the  urogenital  canal;  there,  undergoing  partial  decussation,  they 
run  to  the  raphe  of  the  m.  bulbocavernosus,  to  the  trigonum  urogenitale  and,  in  the  depth,  very 
often  also  to  the  m.  sphincter  ani  externus  of  the  other  side.  Innervation:  n.  perinei  (S3). 
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729. Ligamenta  puboprostatica  , viewed  from  above  and  behind. 

(The  urinary  bladder  has  been  drawn  to  the  right,  its  musculature  has  for  the  most  part  been  exposed.) 

M.  sphincter  ani  externus  (see  Figs.  629,  721,  724,  727  and  728),  unpaired.  Form: 
oval,  thick.  Position:  external  from  the  m.  sphincter  ani  internus,  encircling  the  anus  and 
the  annulus  haemorrhoidalis ;  above  it  is  directly  continuous  with  the  mm.pubococcygei.  Origin 
and  insertion:  the  more  superficial  fibres  arise  behind  the  anus,  partly  crossed,  from  the 
skin  or,  through  the  mediation  of  a  strand  of  connective  tissue,  ligamentum  anococcygeum,  from 
the  posterior  surface  and  the  tip  of  the  coccyx,  and  end  in  front  of  the  anus,  crossed  and  un¬ 
crossed,  in  the  skin  and  in  the  raphe  of  the  m.  bulbocavernosus.  The  deep,  thicker  fibre  mass  is 
circular;  its  fibres  partly  decussate  in  front  and  behind;  see  also  p.  631.  A  c  t  i  o  n:  it  closes  the 
anus.  Innervation:  nn.  haemorrhoidales  inferiores  (S3,  S4). 

M.  ischiocavernosus  (0.  T.  erector  penis  in  the  male,  ischiocavernosus  in  the  female), 
paired,  a)  In  the  male  (see  Figs.  708,710,711,727  and  730).  Form:  oblong,  groove-like,  thicker 
in  the  middle,  where  it  is  fleshy;  tendinous  in  front  and  behind.  Position:  below  and  median - 
ward  it  embraces  the  crus  penis;  it  is  adjacent  above  to  the  trigonum  urogenitale,  medianward 
to  the  m.  bulbocavernosus;  behind  it  reaches  as  far  as  the  posterior  margin  of  the  trigonum  uro¬ 
genitale.  Origin:  medial  surface  of  the  ramus  inferior  ossis  ischii.  Insertion:  the  fibres  go 
forward  partly  to  the  medial  and  inferior  surfaces  of  the  crus  penis,  partly  lateralward  to  the 
dorsum  penis  and,  becoming  tendinous,  are  attached  to  the  tunica  albuginea.  Action:  it  makes 
the  tunica  albuginea  tense  and  helps  in  erection  and  ejaculation,  b)  In  the  female  (see  Figs.  721 
and  728)  it  is  feebler,  but  otherwise  resembles  that  of  the  male.  Innervation:  n.  perinei  (S3). 

M.  bulbocavernosus  (0.  T.  accelerator  urinae).  a)  In  the  male  (see  Figs.  709,  724,  727 
and  730),  unpaired.  Form:  groove-like.  Position:  ensheaths  the  free  surface  of  the  bulbus 
urethrae,  is  adjacent  above  the  trigonum  urogenitale,  lateralward  to  the  mm.  ischiocavernosi. 
Origin:  from  the  median  tendinous  raphe,  which  lies  on  the  lower  and  posterior  surface  of 
the  bulbus  urethrae.  Insertion:  the  fibres  run  in  curves  on  each  side  forward  and  upward; 
the  anterior  more  superficial  fibres  embrace  the  corpus  penis  and  end  upon  its  dorsum  in  the 
fascia  penis;  the  deeper  fibres  go  partly  to  the  angle  of  junction  of  the  crura  penis,  partly  they 
encircle  the  bulbus  (see  Fig.  711).  b)  In  the  female  (see  Figs.  718  and  728)  divided  behind  into 
two  symmetrical  halves.  Position:  directly  on  the  lateral  surface  of  the  bulbus  vestibuli  and 
the  glandula  vestibularis  major;  otherwise  as  in  the  male.  Origin:  most  posterior  portion  of 
the  trigonum  urogenitale.  Insertion:  the  more  superficial  fibres  go  to  the  dorsum  clitoridis, 
the  deeper  fibres  embrace  the  bulbus  vestibuli  and  go  to  the  angle  of  junction  of  the  crura 
clitoridis  (see  Fig.  721).  The  muscle  is  frequently  connected,  especially  in  the  female,  with  the 
m.  sphincter  ani  externus  of  the  same  side.  Action:  it  compresses  the  bulbi  (and  glandulae 
vestibuläres  majores)  and  helps  in  erection  and  ejaculation.  Innervation:  nn.  perinei  (S3). 
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730.  Frontal  section  through  the  male  pelvis. 

(After  a  frozen  section  by  W.  Braune.  The  posterior  part  is  viewed  from  in  front.) 

Fascia  obturatoria  (obturator  fascia)  (see  also  Figs.  723  and  725)  is  a  very  strong 
fascia  which  covers  the  medial  surface  of  the  m.  obturator  internus  and  is  everywhere  attached 
at  its  border  to  the  bone;  interwoven  in  it  is  the  arcus  tendineus  m.  levatoris  ani  (seep.  628). 

Fascia  pelvis  (pelvic  fascia)  (see  also  Figs.  725  and  729)  is  connected  above  at  the  linea 
terminalis  with  the  fascia  transversalis  and  the  fasciae  iliacae.  As  a  thin  membrane  it  covers 
at  first  the  inner  surface  of  the  bones  and  of  the  fascia  obturatoria,  then  becomes  stronger  and  as 
the  fascia  diaphragmatis  pelvis  superior  covers  the  medial,  upper  surface  of  the  diaphragma 
pelvis  downward  as  far  as  a  tough  tendinous  strip  of  connective  tissue,  arcus  tendineus  fasciae 
pelvis  (0.  T.  white  line),  which  runs  in  it  on  each  side  from  the  lowermost  portion  of  the  sym¬ 
physis  ossium  pubis  backward  and  lateralward  to  the  spina  ischiadica.  At  this  strip  the  main 
mass  of  the  fascia  goes  over  upon  the  pelvic  viscera  and,  as  the  fascia  endopelvina,  covers  the 
urinary  bladder,  the  vagina  and  the  rectum,  along  with  their  venous  plexuses,  gradually  be¬ 
coming  lost  above.  Other  bands  of  fascia  extend  from  the  arcus  tendineus  fasciae  pelvis  on  the 
medial  surface  of  the  diaphragma  pelvis  in  the  male  as  far  as  the  tip  of  the  prostate  and 
there  go  over  into  the  fascia  prostatae  (in  the  female  they  go  to  the  vagina  and  the  urethra). 
Between  the  anterior  ends  of  the  two  arcus  tendinei  fasciae  pelvis,  the  fascia  descends  somewhat 
deeper  and  thus  forms  a  fossa  which  is  bounded  lateralward  by  two  projecting  strips,  the  liga- 
menta  puhoprostatica  (in  the  female  pubovesicalia)  lateralia  (0.  T.  lateral  true  ligaments  of 
the  bladder)  and  in  its  depth  runs  the  ligamentum  puboprostaticum  (in  the  female  pubovesicale) 
medium  (0.  T.  anterior  true  ligament  of  the  bladder).  These  ligaments  run  out  from  the  posterior 
surface  of  the  lowermost  portion  of  the  symphysis  in  the  male  to  the  urinary  bladder  and 
prostate,  in  the  female  to  the  urinary  bladder  and  urethra,  and  contain  in  their  depth  bands 
of  smooth  muscle  fibres,  mm.  pubovesicales. 

The  lateral,  lower  surface  of  the  diaphragma  pelvis  is  covered  by  the  thin  fascia  dia¬ 
phragmatis  pelvis  inferior,  which  is  connected  with  the  fascia  obturatoria  above.  The  wedge- 
shaped  space  (see  Figs.  727  and  728)  situated  between  it  and  the  fascia  obturatoria,  filled  by 
fat,  vessels  and  nerves,  is  called  the  fossa  ischiorectalis. 

The  fascia  superficialis  perinei  (O.T.fascia  of  Colies)  (not  illustrated)  begins  at  the  posterior 
margin  of  the  trigonum  urogenitale,  covers  the  radix  penis  and  its  muscles,  is  connected  lateral- 
ward  with  the  bone  and  goes  over  in  front  into  the  tunicai  dartos  and  into  the  fascia  penis. 
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731. 


Right  breast  of  a  girl,  eighteen  years  old. 


Female  Breast. 
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732.  Right  breast  of  a  woman  in  advanced 

pregnancy, 

dissected  out,  in  its  natural  position  as  regards  the  thoracic  muscles. 

The  breasts,  mammae  (see  also  Figs.  731  and  733),  come  to  full  development  in  the  female 
only;  in  the  male  they  remain  rudimentary  troughout  life.  They  are  paired,  and  are  very  differently 
developed  and  formed  according  to  race,  individual  and  the  functional  condition  of  the  gland. 

A  well-formed,  firm  elastic  breast  represents  a  segment  of  a  sphere  which  projects  a  little 
more  below  than  above.  At  about  the  height  of  the  convexity  projects  the  nipple  of  the  breast, 
papilla  mammae,  variable  in  height;  in  nulliparae  this  is  wedge-shaped  or  cylindrical.  Its 
apex  is  rough  and  fissured  and  contains  in  its  depressions  the  openings  of  the  milk  ducts;  its 
circumference  is  covered  with  wrinkles.  It  is  surrounded  by  a  circular  area,  also  wrinkled,  the 
areola  mammae;  this  presents,  especially  during  pregnancy,  several  rounded  elevations  of  the 
size  of  a  head  of  a  pin,  which  are  due  to  the  glandulae  areolares.  When  the  breasts  are  well 
developed  their  bases  reach  from  the  third  to  the  sixth,  rarely  as  far  as  the  seventh,  rib  and 
are  separated  from  one  another  in  the  middle  by  a  furrow,  the  bosom,  corresponding  to  the 
sternum.  In  nulliparae  the  breasts  are  obliquely  placed,  that  is  the  nipples  are  directed  some¬ 
what  lateralward.  They  project  lateralward  beyond  the  margin  of  the  m.  pectoralis  major  and 
beyond  the  anterior  axillary  fold  corresponding  to  it,  the  plica  axillaris  anterior.  The  nipple, 
when  the  breast  is  firmly  seated,  is  situated  at  the  level  of  the  5th  rib;  the  level  on  the  right 
and  left  side  frequently  varies  and  the  two  nipples  vary  in  their  distance  from  the  median  plane. 
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733.  Horizontal  section  through  the  right  breast 
of  a  woman  in  advanced  pregnancy,  upper  half, 


viewed  from  below. 


The  glands  of  the  breast,  corpus  mammae,  enclosed  by  the  breast,  form  a  disk  with 
rounded  angles,  the  smooth  posterior  surface  of  which  lies  for  the  most  part  upon  the  m.  pecto- 
ralis  major,  in  a  smaller  lateral  portion  upon  the  m.  serratus  anterior;  it  is  connected  with 
these  muscles  by  the  loose  connective  tissue  of  the  fascia  pectoralis  so  as  to  be  movable  upon 
them.  The  anterior  surface  is  very  uneven  and  presents,  especially  below  and  lateralward, 
numerous  comb-like  and  jagged  processes  which  leave  deep  spaces  between  them.  From  the 
apices  of  these  elevations  go  off  connective  tissue  cords,  retinacula  cutis,  to  the  cutis  and  all 
the  interspaces  between  the  gland  substance;  retinacula  and  cutis  are  filled  up  by  masses  of 
fat.  The  gland  has  15 — 24  and  more  irregular  lobes,  lobi  mammae,  separated  from  one  another 
by  connective  tissue;  these  lobes  are  broader  peripheralward  and  have  their  apices  directed 
toward  the  nipple.  Each  lobe  is  again  subdivided  by  the  penetrating  connective  tissue  into 
numerous  smaller  lobules,  lobuli  mammae,  and  possesses  one  excretory  duct,  ductus  lactiferus, 
which  extends  as  a  whitish  cord  in  the  yellowish-red  glandular  tissue  to  the  apex  of  the  lobe, 
and  there  bends  around  into  the  nipple.  Before  entrance  into  the  nipple  each  excretory  duct 
presents  a  spindle-shaped  dilatation,  sinus  lactiferus ,  which  may  reach  half  a  centimetre  in 
width.  In  the  nipple  itself  the  ductus  lactiferi  run  parallel  to  one  another  and  open  in  the 
depressions  at  the  apex. 

In  the  region  of  the  nipple  and  of  the  areola  there  are  well  developed  sebaceous  glands, 
glandulae  sebaceae.  In  the  areola  sweat  glands,  glandulae  sudoriferae,  are  found  in  small 
number  as  well  as  several  rudimentary  milk  glands,  glandulae  areolar  es  [Montgomerii] ,  which 
latter  open  each  with  one  small  milk  duct  at  the  level  of  the  elevation  caused  by  it. 

The  skin  over  the  breast  is  soft  and  delicate  and  is  especially  thin  on  the  nipple  and 
areola.  Its  color  in  the  last  twTo  places  is  light  red  in  nulliparae,  while  in  beginning  pregnancy 
it  usually  becomes  dark  brown. 

The  male  breast,  mamma  xirilis  (not  illustrated),  is  a  small  flat  structure  which  con¬ 
sists  essentially  of  connective  tissue  and  usually  contains  indications  of  glandular  tissue.  It 
possesses  a  brown  areola  mammae  and  a  papilla  mammae,  but  the  latter  is  smaller  than  in 
the  female.  The  nipple  lies  usually  in  the  4th  intercostal  space,  more  rarely  upon  the  4th  or 
5th  rib,  the  level  frequently  varying  on  the  right  and  left  sides;  the  nipples  of  the  two  sides 
may  vary  in  distance  from  the  median  plane. 

Supernumerary  nipples  and  breasts ,  mammae  accessoriae  (muliebres  et  viriles), 
occur  in  very  variable  development  in  both  sexes  in  the  region  of  two  lines  which  run  down 
from  the  attachment  of  the  upper  extremities,  converging  over  the  normal  glands,  to  the  genitalia. 
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734 — 735.  Spinal  Cord. 

Viewed  from  the  right.  Viewed  from  in  front. 

(Nerve  roots  not  shown.) 


Viewed  from  behind. 
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737.  Lower  end  of  spinal  cord 

with  nerve  roots,  viewed  from  in  front. 

(The  dura  mater  has  been  opened  and  drawn  to  the  right  side;  the 
arachnoidea  has  been  removed.  On  the  left  side  pieces  have  been 
cut  out  of  the  anterior  roots  of  the  1st  and  2n  lumbar  nerves.) 

The  central  nervous  system  (systema  ner¬ 
vorum  centrale )  is  divisible  into  the  spinal  cord 
( medulla  spinalis)  and  the  brain  ( encephalon ). 

The  spinal  cord  (medulla  spinalis)  (see  also 
Figs.  734—736  and  749),  an  aproximately  cylindrical 
cord  more  or  less  flattened  from  before  backward, 
lies  within  the  vertebral  canal  and  presents  curvatures 
corresponding  to  those  of  the  canal.  Above,  it  8®®® 
over  insensibly,  between  the  atlas  and  the  occipital 
bone,  into  the  medulla  oblongata;  below,  it  tapers 
into  a  short,  wedge-like  portion  (conus  medullaris) 
and,  in  the  adult,  goes  over  at  the  lower  margin  of 
the  first,  or  opposite  the  upper  part  of  the  second, 
lumbar  vertebra  into  a  long,  delicate  terminal  thread 
(ßlum  terminale)  which  can  be  followed  as  far  as  the 

posterior  surface  of  the  coccyx. 

The  spinal  cord  is  divisible  into  three  parts,  the 
pars  cervicalis  includes  the  region  of  exit  of  the  cer¬ 
vical  nerves,  the  pars  thoracalis  that  of  the  thoracic 
nerves,  the  pars  lumbalis  that  of  the.  lumbar  and 
sacral  nerves.  The  diameters  of  the  spinal  cord  are 
not  the  same  at  all  levels ;  those  portions  of  the  cord 
which  give  off  the  nerves  for  the  extremities  aie 
thickened  especially  in  the  frontal  direction  to  form 
spindle-shaped  enlargements.  The  cervical  enlargement 
( intumescentia  cervicalis)  extends  from  the  3  cer¬ 
vical  to  the  2nd  thoracic  vertebra,  its  greatest  breadth 
corresponding  to  the  5th  or  6th  cervical  vertebra;  the 
lumbar  enlargement  ( intumescentia  lumbalis)  begins 
at  the  9th  or  10th  thoracic  vertebra,  is  most  marked  at 
the  11th  orT2th  thoracic  vertebra,  and,  at  the  lstor2n 
lumbar  vertebra,  goes  over  into  the  conus  medullaris. 

The  surface  of  the  spinal  cord  (see  Figs. 
734_736  and  738—747)  is  divided  into  two  nearly 
symmetrical  halves  by  a  broad,  deep  anterior  median 
fissure  (fissura  mediana  anterior ),  which  contains  a 
duplicature  of  the  pia  mater  spinalis  rich  in  blood 
vessels,  and  a  median  posterior  sulcus  (sulcus  media- 
nus  posterior),  from  which  extends  a  median  septum 
of  neuroglia  (septum  medianum  posterius)  to  the 
interior.  On  each  of  these  two  lateral  halves,  in  t  e 
posterior  part  2/4 — 3/4  mm  lateral  from  the  sulcus 
medianus  posterior  can  be  seen  a  groove,  sulcus  late¬ 
ralis  posterior,  along  which  the  posterior  roots  enter 
the  spinal  cord;  the  anterior  root  fibres  leave  the 
spinal  cord  on  its  anterior  aspect  along  a  zone  about 
2  mm  broad,  situated  somewhat  lateralward  from  the 
fissura  mediana  anterior,  running  nearly  parallel  to 
it,  and  called  the  sulcus  lateralis  anterior.  In  the 
cervical  region  there  is  still  another  delicate  longitu¬ 
dinal  groove  on  the  posterior  surface,  the  sulcus  inter- 

rnedius  posterior  (see  Fig.  758);  it  runs  downward  from  the  medulla  oblongata  about ;  1 
lateralward  from  the  sulcus  medianus  posterior  and  corresponds  to  the  junction  of  the  tasci 
cuius  gracilis  with  the  fasciculus  cuneatus.  Occasionally  an  analogous  groove,  sulcus  inter 
medius  anterior  (not  illustrated),  can  be  seen  sometimes  on  the  anterior  surface  of  the  cervical 
portion,  forming  the  lateral  boundary  of  the  fasciculus  cerebrospinalis  anterior. 
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738.  Transverse  sections  through  the  adult 

spinal  cord. 

Magnification:  4:1.  (Held.) 

(The  sections  have)  all  been  taken  from  the  same  spinal  cord  and  are  so  arranged  that  the 

dorsal  margin  of  the  section  is  uppermost.) 

Surface  of  the  spinal  cord  (continued)  (see  Figs.  734 — 736,  739,  740  and  802). 
The  prismatic  mass  situated  on  each  side  between  the  fissura  mediana  anterior  and  the  lateral 
bundles  of  the  anterior  root  fibres  is  called  the  anterior  funiculus  (funiculus  anterior,  0.  T.  an¬ 
terior  column):  the  mass  which  extends  from  this  to  the  sulcus  lateralis  posterior  is  called  the 
lateral  funiculus  (funiculus  lateralis)  and  that  between  the  sulcus  lateralis  posterior  and 
the  sulcus  medianus  posterior,  the  posterior  funiculus  (funiculus  posterior). 
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739.  Transverse  section  through  the  uppermost 
part  of  the  lumbar  cord  of  an  adult.  Magnifies  io:  i.  (Held.) 

(The  section  is  the  same  as  the  fifth  one  in  Fig.  738.) 
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740.  Portion  of  the  spinal  cord  with  the  roots  of 

tWO  nerves,  viewed  from  in  front,  partly  schematic.  Magnifies  ca.  3:1. 
(In  the  uppermost  part  the  white  matter  has  been  removed.) 
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741.  Portion  of  spinal 
cord  with  membranes, 

viewed  from  behind. 


(The  dura  mater  has  been  slit  up  below 
and  turned  aside;  the  arachnoidea  has 
been  in  part  removed.) 


The  interior  of  the  spinal 
cord  (see  Figs.  738 — 740  and  802 — 804) 
consists  of  gray  matter  (substantia 
grisea)  and  white  matter  (substantia 
alba),  the  reciprocal  volume-relations  of 
which  vary  somewhat  at  different  levels 
(see  Fig.  738). 

The  gray  matter  contains  the 
nerve  cells  and  lies  in  the  interior  of  the 
spinal  cord,  so  that  it  nowhere  touches 
the  surface;  it  consists  of  two  markedly 
developed  lateral  parts,  one  on  each  side 
of  the  cord,  and  of  a  bridge  connecting 
the  .  two  in  the  middle  so  that  on  cross 
section  an  H  -  like  figure  is  produced. 
The  bridge  in  the  middle  usually  lies 
somewhat  nearer  the  anterior  surface  of 
the  cord  than  the  posterior  and  surrounds 
the  small  rounded  or  oval  central  canal 
(canalis  centralis).  This  canal  is  con¬ 
tinued  above  into  the  medulla  oblongata 
and  opens  at  the  inferior  angle  of  the 
rhomboid  fossa,  in  front  of  the  obex  (see 
p.  649),  into  the  fourth  ventricle ;  in  the 
lower  part  of  the  conus  medu Haris  it  be¬ 
comes  widened  to  form  the  elongated, 
usually  three-sided  ventriculus  terminalis 
(not  illustrated)  and  then  runs  as  an  ex¬ 
tremely  fine  canal  for  a  variable  distance 
far  into  the  filum  terminale,  finally  ending 
blind ;  it  contains  a  small  amount  of  fluid 


Continuation 
of  the  dura  mater 
upon  the  nerve  roots 


and  ts  immediately  surrounded  by  the  substantia  grisea  centralis.  In  the  adult  it  is  frequently 
obliterated  at  intervals.  The  transverse  gray  bar  behind  it  is  called  the  commissura  posterior 
the  very  narrow  band  in  front  of  it  the  commissura  anterior  grisea,  the  latter  being  immediately 
adjacent  to  the  commissura  anterior  alba  which  belongs  to  the  white  matter.  In  the  lateral 
parts  of  the  gray  matter,  the  form  of  which  varies  somewhat  at  different  levels,  two  approximately 
cylindrical  columnae  gnseae  can  be  distinguished  on  each  side.  The  columna  anterior  (anterior 
column,  anterior  horn)  is  directed  forward  and  a  little  lateral  ward  and  reaches  backward 
as  tar  as  the  gray  bridge  mentioned.  The  columna  posterior  (posterior  column,  posterior 
horn)  extends  from  here  backward  and  a  little  lateralward  in  places  going  very  close  to  the 
surface ;  it  is  longer  and  narrower  than  the  columna  anterior,  is  constricted  somewhat  ventral- 
ward  ( cervix  columnae  posterioris)  and  is  somewhat  pointed  dorsalward  (apex  columnae 
postenons);  the  sickle-shaped  area  seen  in  cross  section,  bounding  the  posterior  horn  behind 
is  called  the  substantia  gelatinosa  [RolandiJ.  The  sharply  circumscribed  group  of  ganglion  cells 
situated  on  the  medial  side  of  the  posterior  horn,  near  the  commissura  posterior,  extending 
from  the  2ncl  lumbar  to  the  7th  cervical  nerve,  and  most  markedly  developed  in  the  upper  lumbar 
and  lower  thoracic  cord,  is  called  the  nucleus  dorsalis  [Stillingi,  ClarkiiJ  (Clarke’s  column)- 
it  is  round  or  oval  in  cross  section.  In  the  upper  part  of  the  thoracic  cord,  projecting  lateral- 
ward  from  the  posterior  part  of  the  anterior  horn  into  the  white  substance,  is  a  triangular 
process,  columna  lateralis  (lateral  column,  lateral  horn);  it  gradually  vanishes  below ;  in  the 
cervical  cord  it  fuses  with  the  anterior  horn  to  form  a  common  mass.  In  the  angle  between 
it  and  the  posterior  horn,  the  gray  matter  sends  strands  out  lateralward,  arranged  in  the 
form  of  a  network,  formatio  reticularis;  these  are  indistinct  in  the  lumbar  cord  but  become 
progressively  more  marked  toward  the  upper  end  of  the  spinal  cord. 
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742.  Lower  end  of  spinal 
cord  with  membranes 
in  the  vertebral  canal, 

viewed  from  behind. 

(Tlie  arches  of  the  thoracic,  lumbar  and  sacral 
vertebrae  have  been  removed;  the  dura  mater 
has  been  slit  open  lengthwise  and  partly  reflected; 
the  arachnoidea  has  been  in  large  part  removed.) 

The  white  matter  contains  only  medullated 
nerve  fibres;  they  run  chiefly  in  a  longitudinal 
direction  and  are  divisible  into  a  number  of 
physiologically  non-equivalent  bundles,  the  size 
of  which  varies  at  different  levels  and 
the  areas  of  which  partly  overlap. 
Concerning  these  bundles  and  the 
principal  groups  of  cells  of  the  gray 
matter  and  their  connections,  the 
reader  is  referred  to  Figs.  802 — 804. 

In  the  conus  medullaris  the 
white  matter  is  relatively  much  re¬ 
duced  as  compared  with  the  gray; 
the  latter  has  gradually  fused  to  a 
common  mass  in  which  the  differen¬ 
tiation  of  anterior  horn  and  poste¬ 
rior  horn  is  impossible.  In  the  filum 
terminale  the  gray  and  the  white 
matter  are  continued  in  the  same 
arrangement  for  6—8  cm  further. 
Further  down,  the  filum  terminale 
consists  of  connective  tissue,  vessels 
and  the  rudiments  of  the  2nd 
and  3rd  nervus  coccygeus,  which  then 
extend  caudally. 

The  spinal  cord  is  surrounded 
by  the  membranes  of  the  cord 
(see  also  Figs.  737,  741  and  743), 
which  are  continuous  above  with  the 
membranes  of  the  brain,  forming 
with  these  the  meninges.  The  pia 
mater  spinalis  (soft  membrane  of  the 
cord)  is  everywhere  closely  attached 
to  the  spinal  cords  as  a  delicate 
vascular  membrane.  It  sends  a 
duplicature  into  the  fissura  mediana 
anterior  and  with  the  blood  vessels 
numerous  fine  processes  into  the 
substance  of  the  spinal  cord.  Below, 
it  surrounds  the  portion  of  the  filum 
terminale  situated  in  the  sac  of  the 
dura  mater  and  then  fusses  with 
the  dura  mater. 
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743.  Cross-section  of  the  spine  with  its  muscles. 

(On  the  left  side  the  pleura  has  been  drawn  aside  and  a  piece  of  muscle  has  been  cut  out.) 

JMembranes  of  the  spinal  cord  (continued)  (see  also  Figs.  737,  741  and  742).  Going 
off  from  the  lateral  surface  of  the  pia  mater  spinalis  on  each  side  is  a  frontally  placed  leaflet 
of  connective  tissue,  ligamentum  denticulatum ,  which  runs  between  the  anterior  and  posterior 
nerve  roots  and  becomes  attached  to  the  inner  surface  of  the  dura  mater  usually  by  twenty-one 
jags;  the  jags  are  inserted  there  usually  between  the  points  of  exit  of  two  nerves,  the  uppermost 
one  a  little  above  the  place  where  the  a.  vertebralis  passes  through  the  dura  mater  (see  Fig.  833), 
the  lowermost  one  between  the  last  thoracic  and  the  first  lumbar  nerve.  The  arachnoidea 
spinalis  (cobweb  membrane),  a  very  delicate  non-vascular  membrane,  forms  a  sac  which  sur¬ 
rounds  the  spinal  cord  only  loosely ;  it  is  separated  from  the  dura  mater  merely  by  a  capillary 
slit,  cavum  subdurale,  from  the  pia  mater  by  a  large  space,  cavum  subarachnoideale,  filled 
with  liquor  cerebrospinalis.  The  arachnoidea  ensheaths  the  lig.  denticulatum  and,  especially 
along  the  sulcus  medianus  posterior,  sends  fine  threads  to  the  pia;  in  the  lower  cervical  region 
and  in  the  thoracic  region  these  fuse  to  form  lamellae,  septum  subarachnoideale.  The  dura  mater 
spinalis  (hard  membrane  of  the  cord)  is  a  tough  connective  tissue  tube,  poor  in  blood  vessels, 
which,  tapering  out,  ends  blind  (with  the  arachnoidea)  below  the  conus  medullaris  at  the  level  of  the 
2nd  or  3rd  sacral  vertebra;  from  there  on  it  forms  a  direct  covering  for  the  filum  terminale 
known  as  the  filum  durae  matris  spinalis.  It  is  separated  from  the  periosteum  of  the  vertebral 
canal  by  fat,  connective  tissue  and  venous  plexuses  (see  p.  472),  among  which  there  exists  a 
system  of  lymph  spaces ,  cavum  epidurale,  reaching  above  as  for  as  the  foramen  occipitale 
magnum,  below  as  for  as  the  hiatus  sacralis;  strong  bands  of  connective  tissue  pass  from  its 
anterior  surface  to  the  lig.  longitudinale  posterius,  especially  in  the  canalis  sacralis. 

All  three  membranes  are  continued  upon  the  nerve  roots ,  fuse  near  the  ganglia ,  and 
then  go  over  into  the  connective  tissue  sheaths  of  the  nerves. 
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Brain  of  a  human  embryo  at  end  of  1st  month, 

right  half,  viewed  from  the  left.  (After  a  model  by  W.  His.) 
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745.  Brain  of  a  human  embryo  five  weeks  old, 

right  half,  viewed  from  the  left.  (After  a  model  by  W.  His.) 
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746.  Brain  of  a  human  embryo  in  the  third  month, 

right  half,  viewed  from  the  left. 

(After  a  model  by  W.  His;  cerebral  hemisphere  after  F.  Hochstetter.) 


Thalamus 


Epithalamus 
(Corpus  pineale) 
Corpora 
quadrigemina 


Pallium 


Rhinencephalon 


Recessus  opticus 
Chiasma  opticum  /  / 
Recessus  infundibuli  / 
Infundibulum 

Pedunculus  cerebri 


Velum 
medulläre 
anterius 
^  Cerebellum 


Pons  [Varoli] 


.  ,  ,  Ventriculus  quartus 

Myelen-'r_  Medu]la  oM  u 


747.  Adult  human  brain, 

right  half,  viewed  from  the  left,  partly  schematic. 
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748.  Median  section  through  the  brain-stem, 

right  half,  viewed  from  the  left. 

(Only  a  very  small  part  of  the  brain  mantle  is  shown.) 

The  brain  (encephalon)  (see  Figs.  744 — 747)  is  divisible  on  embryological  grounds  into 
rhombencephalon  (lozenge  -  shaped  brain),  mesencephalon  (mid-brain),  and  prosencephalon 
(fore-brain) ;  the  two  latter  together  form  the  cerebrum  (large  brain).  In  the  rhombencephalon 
are  included  the  myelencephcilon  (after-brain) ,  wrhich  corresponds  to  the  medulla  oblongata, 
the  metencephalon  (hind-brain),  which  includes  the  pons  and  the  cerebellum,  and  the  isthmus 
rhomb encephali,  that  narrow  portion  of  the  brain  surrounding  the  upper  end  of  the  rhomboid 
fossa  to  which  parts  of  the  pedunculi  cerebri,  the  brachia  conjunctiva  and  the  velum  medulläre 
anterius  belong.  The  mesencephalon  includes  parts  of  the  pedunculi  cerebri  and  the  corpora 
quadrigemina.  The  prosencephalon  is  divisible  into  the  diencephalon  (inter-brain)  to  which 
belong  the  pars  mamillaris  hypothalami  and  the  thalamencephalon  (=  thalamus  -(-  meta¬ 
thalamus  -f-  epithalamus)  and  the  telencephalon  (end-brain)  which  includes  the  pars  optica 
hypothalami  and  the  hemisphaerium  (=  corpus  striatum  -|-  rhin encephalon  -j-  pallium). 

The  term  brain-stem  is  applied  often  to  the  part  of  the  brain  left  after  removal  of 
the  pallium. 
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749.  Base  of  brain,  viewed  from  below. 

Magnification:  circa  4:3. 

(The  cerebellar  and  cerebral  bemispberes  are  shown  only  in  part.  The  frontal  lobes  have  been 
pulled  apart.  The  anterior  and  medial  portion  of  the  left  temporal  lobe  have  been  cut  away 
and  a  piece  has  been  excised  from  the  left  tractus  opticus.  On  the  right  the  radicular  threads 

of  the  n.  oculomotorius  have  been  cut  off  short.) 
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750.  Brain-stem,  viewed  from  the  right.  Magnification:  ca.  3  :  2. 

(The  cerebellum  has  been  removed  by  cutting  through  the  brachia  pontis  and  the  brachia 
conjunctiva;  the  cerebral  hemispheres  have  also  been  removed.) 

The  medulla  oblongata  (see  also  Figs.  748,  749,  751,  752,  755  and  758)  corresponds 
to  the  myelencephalon  (see  p.  646) ,  is  continuous  without  sharp  limit  with  the  upper  end  of 
the  spinal  cord;  it  lies  for  the  most  part  in  the  skull  and  in  an  almost  vertical  direction. 
It  extends  from  the  upper  root-bundles  of  the  1st  cervical  nerve  as  far  as  the  inferior  margin 
of  the  pons  in  front,  and  as  far  as  the  inferior  margin  of  the  pars  intermedia  of  the  4th  ven¬ 
tricle  behind  (see  p.  649) ;  it  becomes  expanded  above ,  especially  in  the  frontal  direction, 
somewhat  less  so  in  the  sagittal  direction. 

On  its  anterior  surface  (see  Fig.  749),  running  in  the  median  plane,  is  the  deep  fissura 
mediana  anterior;  it  corresponds  to  the  fissure  of  the  same  name  in  the  spinal  cord,  but  is 
separated  from  it,  about  at  the  level  of  the  root-bundles  of  the  1st  cervical  nerve,  by  decussating 
bundles  of  nerve  fibres,  decussatio  pyramidum  (decussation  of  the  pyramids) ;  it  ends  above  at 
the  pons  in  a  triangular  depression,  the  foramen  caecum  (see  also  Fig.  748).  The  mass  lying  on 
each  side  of  this  fissure,  th e  pyr amis  fmedullae  oblongatae]  (pyramid),  appears  to  be  continuous 
with  the  anterior  funiculus  of  the  spinal  cord,  but  in  reality  it  sends  only  a  small  part  of  its 
fibre  bundles  into  it  to  the  „anterior  pyramidal  tract“,  while  the  larger  portion  of  them  go  to 
the  lateral  funiculus  of  the  opposite  side  to  form  the  „lateral  pyramidal  tract“  (see  p.  686). 
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The  pyramid  is  bounded  lateralward  by  the  sulcus  lateralis  anterior,  which  is  a 
continuation  of  the  sulcus  of  the  same  name  in  the  spinal  cord;  from  it  emerge  the  root 
bundles  of  the  n.  hypoglossus.  Lateral  from  this  groove  in  the  upper  part  of  the  medulla  ob¬ 
longata  lies  an  oblong,  egg-shaped  elevation,  the  oliva  (olive);  it  is  somewhat  broadened 
and  thickened  above  and  extends  with  a  blunt  pole  as  far  as  the  pons;  its  surface  is  sometimes 
smooth,  sometimes  nodular;  below,  it  is  frequently  crossed  by  arch-like  fibres,  fibrae  arcuatae 
externae,  which  go  from  the  surface  of  the  corpus  restiforme  (vide  infra)  to  the  region  of  the 
sulcus  lateralis  anterior,  sometimes  overlying  and  obscuring  the  sulci  (see  also  p.  687). 

On  the  posterior  surface  (see  Figs.  <50  and  <51)  the  fissura  mediana  posterior  forms  the 
continuation  of  the  sulcus  medianus  posterior  as  far  as  the  lower  end  of  the  rhomboid  fossa 
(vide  infra).  The  sulcus  lateralis  posterior  and  sulcus  intermedius  posterior  run,  as  con¬ 
tinuations  of  the  sulci  of  the  same  names  in  the  spinal  cord,  upward  and  somewhat  lateral- 
ward;  the  former  is  frequently  indistinct  and  extends  upward  as  far  as  the  level  of  the  middle 
of  the  olive  (see  Fig.  750),.  the  latter  ends  at  the  lower  margin  of  the  recessus  lateralis  fossae 
ihomboideae.  The  two  funiculi  graciles  [Golli],  ascending  from  the  spinal  cord,  broaden  some- 
v  hat  a  little  below  the  rhomboid  fossa  and  present  there  a  flattened  bulging,  the  clava ;  from 
this  swelling  on,  the  funiculi  graciles  run  along  the  lower  lateral  margin  of  the  rhomboid  fossa, 
diver  ging  upward  and  lateralward;  they  gradually  become  narrowed  and  go  over  without  sharp 
limit  into  the  medial  part  of  the  corpora  restiformia  (vide  infra).  The  funiculus  cuneatus 
[Burdachi]  is  the  continuation  of  the  funiculus  of  the  same  name  in  the  spinal  cord  and  above 
is  often  bounded  very  indistinctly  lateralward  by  the  sulcus  lateralis  posterior;  the  funiculi  of 
the  two  sides  diverge  from  the  clava  on,  passing  upward  and  lateralward  where  each  presents 
a  variably  developed  slight  projection,  the  tuber culum  cuneatum;  they  become  lost  above  on  each 
side  in  the  corpus  restiforme  (vide  infra).  The  funiculus  lateralis  (see  Fig.  750)  is  the  direct  pro¬ 
longation  of  the  funiculus  of  the  same  name  in  the  spinal  cord;  it  becomes  somewhat  broadened 
as  it  passes  upward  and  extends  in  front  as  far  as  the  lower  end  of  the  olive  and  behind  it 
almost  as  far  as  its  upper  end.  A  fine  groove  in  which  the  root-threads  of  the  nn.  accessorius, 
\agus  and  glossopharyngeus  are  situated,  runs  upward  on  the  lateral  funiculus  from  the  upper 
end  of  the  spinal  cord;  it  is  curved  slightly  forward  and,  passing  somewhat  behind  the  olive, 
extends  almost  as  far  as  the  pons ;  below,  it  separates  a  broader,  anterior  area  from  a  narrower, 
posterior  area;  above,  on  the  contrary,  the  posterior  area  is  broader  and  presents,  especially 
in  the  child,  a  distinct  club-shaped  swelling,  tuberculum  cinereum  (see  also  p.  687),  which 
reaches  as  far  as  behind  the  olive  and  finally  goes  over  into  the  corpus  restiforme.  The  name 
corpus  restiforme  (rope-like  body)  has  been  given,  on  account  of  its  external  appearance,  to  the 
bundle  which  is  the  apparent  continuation  of  the  funiculi  gracilis  and  cuneatus  and  of  the  dorsal 
portion  of  the  funiculus  lateralis  just  mentioned,  passes  upward  just  in  front  of  the  recessus 
lateralis  of  the  rhomboid  fossa  and  bends  around  dorsalward  to  the  cerebellum. 

The  fossa  rliomboidea  (lozenge-shaped  fossa)  (see  Figs.  751, 752  and 805)  is  a  rhom¬ 
bic,  slightly  depressed,  generally  grayish  area,  which  lies  in  a  nearly  vertical  plane;  it  is  visible  as 
the  floor  of  the  fourth  ventricle  after  the  removed  of  the  cerebellum  and  the  thin  tela  chorioidea 
ventriculi  quarti;  only  its  lower  part,  embraced  by  the  corpora  restiformia,  belongs  to  the 
medulla  oblongata  (the  myelencephalon);  the  middle  part  lies  in  the  metencephalon,  and  the 
uppermost  part  belongs  to  the  isthmus.  The  lower  part  (pars  inferior  fossae  rhomboideae) 
is  approximately  triangular  and  contains  at  its  inferior  angle  the  opening  of  the  canalis  cen¬ 
tralis;  it  appears  much  deepened  below  and  is  marked  there  by  several  furrows  which  converge 
downward  and  medianward;  this  peculiar  configuration  of  the  surface  has  led  to  the  further 
name  calamus  scriptorius.  Along  its  lateral  and  inferior  margin  the  tela  chorioidea  ventriculi 
quarti  (see  also  Figs.  750,  751  and  756)  is  attached;  when  this  is  forcibly  removed  it  leaves  behind 
it  a  fine  jagged  edge,  a  part  of  the  taenia  ventriculi  quarti,  which  covers  the  lowermost  apex  of 
the  rhomboid  fossa  from  behind  as  a  thin  triangular  plate,  called  the  obex.  The  taenia,  above, 
bends  around  sharply  lateralward  upon  the  corpus  restiforme  and  there  forms  the  lower  boundary 
of  the  pars  intermedia  fossae  rhomboideae;  this  pars  intermedia  on  each  side,  with  the  recessus 
lateralis  fossae  rhomboideae,  passes  far  lateralward  over  the  corpus  restiforme,  but  above, 
between  the  brachia  pontis,  becomes  considerably  narrower  and  goes  over  at  the  upper  end  of 
the  fovea  superior  (see  p.  650)  into  the  pars  superior  fossae  rhomboideae.  The  pars  superior  is 
bounded  lateralward  by  the  brachia  conjunctiva  and  covered  behind  by  the  velum  medulläre 
anterius;  it  becomes  much  narrower  above  and  goes  over  insensibly  in  front  of  the  lamina 
quadrigemina  into  the  aquaeductus  cerebri.  The  rhomboid  fossa  is  divided  into  two  sym¬ 
metrical  halves  by  the  sulcus  medianus  fossae  rhomboideae  which  runs  in  the  median  plane;  the 
sulcus  is  deeper  below,  shallower  above.  Close  to  this  fossa,  on  each  side,  extending  through  the  whole 
length  of  the  fossa,  is  a  ridge,  the  eminentia  medialis;  in  the  pars  superior  it  occupies  the  whole 
breadth  (produced  by  the  genu  [internum]  radicis  n.  facialis  and  the  nucleus  n.  abducentis); 
in  the  upper  part  of  the  pars  intermedia  it  presents  an  elongated  projection,  the  colliculus 
facialis;  from  this  point  on,  downward,  it  tapers,  at  first  gradually,  but  in  the  pars  inferior 
rather  suddenly,  so  as  to  form  there  a  right-angled  triangular  area,  trigonum  n.  hypoglossi. 
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751.  Rhomboid  fossa,  viewed  from  behind.  Magnification:  2:1. 

(The  cerebellum  and  the  choroid  plexus  of  the  fourth  ventricle  have  been  completely  removed; 
the  brachia  conjunctiva  with  the  velum  medulläre  anterius  and  the  lamina  quadrigemina  have 

been  partly  removed.) 

Fossa  rliomboidea  (continued)  (see  also  Figs.  752  and  805). 

The  eminentia  medialis  is  bounded  lateralward  by  the  sulcus  limitans.  This  runs,  in 
the  pars  superior,  along  the  lateral  margin  and  is  accompanied  there  for  a  considerable  distance 
by  a  grayish-blue  or  dark-brown  colored  area,  the  locus  caeruleus.  Near  the  colliculus  facialis 
the  sulcus  limitans  broadens  out  to  form  a  flat  fossa,  fovea  superior ,  which  is  usually  of  a 
bluish  color  owing  to  the  presence  of  a  superficial  vein ;  the  sulcus  ends  in  the  uppermost  part 
of  the  pars  inferior  in  a  sharply  marked  depression,  fovea  inferior.  The  narrow,  somewhat  de¬ 
pressed  triangular  area  beneath  the  latter  which  extends  not  quite  so  far  as  the  lower  margin  of  the 
rhomboid  fossa,  is  of  a  dark  gray  color  and  is  called  the  ala  cinerea;  before  it  lie  sensory  nuclei 
of  the  nn.  glossopharyngeus  and  vagus.  Lateral  from  the  sulcus  limitans  in  the  pars  intermedia 
and  from  the  ala  cinerea  of  the  pars  inferior  is  a  flattened  elevation,  the  area  acustica  (here  lie  nuclei 
of  the  n.  vestibularis),  which,  medianward,  ends  in  a  convex  arch,  and  lateralward  extends  into  the 
recessus  lateralis  to  end  there  in  the  tuberculum  acusticum  (usually  but  poorly  developed  in  man) ; 
here  lies  the  nucleus  of  the  n.  cochlearis  dorsalis.  Running  transversely  over  the  area  acustica  and 
over  the  neighboring  part  of  the  eminentia  medialis  are  certain  superficial  bands  of  white  fibres, 
striae  medulläres  (see  also  p.  700),  which  arise  on  the  surface  of  the  tuberculum  acusticum  and 
disappear  in  the  depth  in  the  sulcus  medianus  or  before  going  that  far;  the  striae  are  very 
variable  in  number  and  size;  they  run  parallel  to  one  another  or  diverge  as  they  pass  medianward. 
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752.  Rhomboid  fossa, 

viewed  from  behind,  partly  schematic.  Magnification:  11:10. 

(The  left  eminentia  medialis  is  shaded.) 

The  bridge  (pons  [  1  aroli])  (see  Figs. 748 — 750, 755 and 758)  forms  abroad,  white  mass, 
running  transversely,  which  is  sharply  marked  off  at  its  lower,  posterior  margin  from  the  medulla 
oblongata  and  at  its  upper,  anterior  margin  just  as  distinctly  from  the  cerebral  peduncles  which 
pass  through  it;  it  lies  upon  the  clivus  and  reaches  upward  as  far  as  the  upper  margin  of  the 
dorsum  sellae  (see  Fig.  815).  It  is  convex  forward  in  both  sagittal  and  transversal  directions, 
but  presents  in  the  median  plane  a  flat  longitudinal  groove,  the  sulcus  basilaris,  which  is  broader 
above  than  below  and  in  which,  as  a  rule,  the  a.  basilaris  runs.  Broad  bundles  of  fibres  can  be 
seen  passing  in  transversal  direction  on  its  surface;  they  converge  somewhat  lateralward  where 
they  become  interwoven  with  one  another;  usually  one  broad  band  of  fibres,  fasciculus  obliquus 
[pontis],  emerges  from  the  general  mass  medial  from  the  superficial  origin  of  the  n.  trigeminus 
and  runs  on  the  surface,  in  a  curve  convex  lateralward,  to  the  region  of  superficial  origin  of  the 
nn.  facialis  and  acusticus.  Lateralward  from  this  bundle  the  pons  narrows  considerably  on  each 
side,  since  the  upper,  anterior  margin  curves  markedly  downward  and  backward,  while  the  inferior, 
posterior  margin  runs  further  in  the  transversal  direction.  Lateralward  from  a  line  which  connects 
the  superfical  origin  of  the  n.  trigeminus  with  that  of  the  n.  facialis  the  mass  is  designated  the 
brachium  pontis  ( arm  of  the  pons)  [0.  T.  middle  peduncle  of  the  cerebellum] ;  it  passes  lateral- 
ward  and  backward  between  the  flocculus  and  the  lobulus  quadrangularis  into  the  substance 
of  the  cerebellum.  Certain  small  bundles  of  nerve  fibres,  very  variable,  known  as  the  fila 
lateralia  pontis  (see  Figs.  750  and  757),  arise  in  the  groove  between  the  brachium  conjunctivum 
and  the  brachium  pontis,  and  run  medianward  along  the  upper  boundary  of  the  brachium 
pontis  and  the  pons  to  disappear  in  the  fossa  interpeduncularis  in  the  cerebral  peduncle. 

The  cerebellum  (small  brain )  (see  Figs.  748,  753—755  and  758)  has  the  shape  of  a 
flattened  egg  with  its  longest  diameter  directed  transversely ;  it  lies  dorsalward  from  the  upper 
part  of  the  medulla  oblongata,  from  the  rhomboid  fossa,  and  from  the  brachia  conjunctiva  and 
corpora  quadrigemina,  and  with  the  brachia  pontis  and  the  pons  forms  a  ring  through  which 
the  structures  lying  in  the  floor  of  the  rhomboid  fossa  appear  to  have  been  thrust.  It  fills  up 
completely  the  fossae  occipitales  inferiores  lying  below  the  sulcus  transversus  of  the  occipital 
bone,  extends  above  as  far  as  the  tentorium  cerebelli  and  is  separated  by  this  from  the  occipital 
lobe  of  the  cerebrum.  Below,  on  each  side,  the  tonsilla  cerebelli  and  the  lobulus  biventer  very 
often  project  slightly  through  the  foramen  magnum  into  the  vertebral  canal.  The  upper  surface 
of  the  cerebellum,  directed  also  dorsalward,  is  curved  in  the  sagittal  and  frontal  directions  so 
as  to  be  convex  backward  and  upward;  the  lower  surface,  looking  forward  and  also  ventralward 
is  likewise  arched  in  both  directions,  and  presents  in  the  middle  a  broad  groove,  formed  by  the 
nodulus,  the  uvula  and  the  tonsillae,  called  the  vallecula  cerebelli,  in  which  the  medulla  oblongata 
is  situated.  The  anterior  margin  of  the  upper  surface  presents  in  the  middle  a  flat  notch, 
incisura  cerebelli  anterior,  which  corresponds  to  the  neighboring  corpora  quadrigemina;  on  the 
posterior  margin,  in  the  median  plane  is  a  deep,  narrow  notch,  incisura  cerebelli  posterior. 
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753.  Cerebellum,  viewed  from  above  and  behind. 
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754.  Cerebellum,  viewed  from  below  and  in  front. 

(In  botli  figures  the  cerebellum  has  been  freed  by  cutting  through  the  bracliia  pontis, 
the  brachia  conjunctiva  and  the  velum  medulläre  anterius.) 
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755.  Rhombencephalon,  viewed  from  the  right  side. 

(The  cerebrum  has  been  removed  by  cutting  through  the  cerebral  peduncles  and  the  corpora 

quadrigemina.) 

Cerebellum  (continued)  (see  also  Figs.  748,  753,  754  and  758). 

The  medial  portion,  situated  between  the  incisura  anterior  and  the  incisura  posterior,  is 
called  the  worm  (vermis).  It  is  distinctly  separated  from  the  two  lateral  parts  on  the  inferior 
surface  but  very  indistinctly  on  the  superior;  each  of  these  lateral  portions  is  called  a  cere¬ 
bellar  hemisphere  (hemisphaerium  cerebelli).  The  convolutions,  gyri  cerebelli,  are  separated  from 
one  another  by  numerous  narrow  grooves,  sulci  cerebelli,  which  extend  continuously,  especially  on 
the  superior  surface,  over  the  worm  and  the  hemispheres  and  run  approximately  parallel  to  the 
posterior  margin.  A  deeper  sulcus,  sulcus  horizontalis  cerebelli,  extends  along  the  posterior 
margin  or  rather  upon  the  inferior  surface;  it  divides  the  surface  of  the  hemispheres  into  a 
facies  superior  and  a  facies  inf  erior.  Other  deep  sulci  separate  individual  lobules  from  one  another, 
each  involving  both  hemispheres  and  worm  so  that  one  lobule  of  the  worm  always  corresponds 
to  a  similar  lobule  of  the  hemisphere.  On  the  upper  surface  of  the  worm,  from  before  backward, 
the  following  structures  are  met  with:  lingula  cerebelli  (see  p.655),  lobulus  centralis,  monti- 
culus,  in  which  are  to  be  distinguished  culmen  and  decline,  and  the  narrow  folium  vermis ;  on 
the  hemispheres:  the  delicate  vinculum  lingulae  cerebelli  (see  p.  655),  the  narrow  ala  lobuli 
centralis,  the  lobulus  quadrangularis  which  consists  of  a  pars  anterior  and  a  pars  posterior, 
and  the  lobulus  semilunaris  superior.  On  the  inferior  surface  of  the  worm,  passing  from  behind 
forward  are  to  be  seen:  the  tuber  vermis,  the  pyramis  [vermis],  the  uvula  [vermis]  and  the 
nodulus;  on  the  hemispheres,  the  lobulus  semilunaris  inferior,  the  lobulus  biventer,  and  sur¬ 
rounded  lateralward  by  it,  the  tonsilla  cerebelli  and  the  flocculus.  The  latter  is  a  club-shaped 
lobule  situated  in  front  of  the  lobulus  biventer  and  the  tonsilla  cerebelli  and  just  behind  the 
brachium  pontis;  it  tapers  out  medianward  to  the  pedunculus  flocculi  and  then  goes  over  into 
a  thin  leaflet,  velum  medulläre  posterius,  which  lies  in  contact  with  the  front  of  the  nodulus; 
flocculus,  pedunculus  flocculi  and  velum  medulläre  posterius  are  in  direct  contact  with  the 
lamina  epithelialis  of  the  tela  chorioidea  ventriculi  quarti  (see  p.  654). 

The  cerebellum  is  united  on  each  side  with  the  medulla  oblongata  by  means  of  the 
corpus  restiforme,  with  the  pons  by  means  of  the  brachium  pontis,  and  with  the  cerebrum  by 
means  of  the  brachium  conjunctivum.  These  connecting  bundles  are  crowded  closely  together 
at  the  anterior  part  of  the  cerebellum. 

The  fourth  ventricle  (ventriculus  quartus)  (see  Figs.  748  and  756),  situated  within  the 
rhombencephalon,  is  a  cavity  containing  a  small  amount  of  fluid,  continuous  below  with  the 
central  canal  of  the  spinal  cord  and  going,  above,  directly  over  into  the  aquaeductus  cerebri. 
On  the  whole,  it  is  a  transverse  slit  of  the  form  of  the  rhomboid  fossa,  and  is  nowhere  deep 
except  in  the  middle  of  its  length. 

Its  anterior  wall  (floor  of  the  4th  ventricle)  is  formed  by  the  rhomboid  fossa  (see  p.  649). 
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756.  Fourth  ventricle, 

partly  opened^  viewed  from  behind  and  from  the  right. 

(The  right  half  of  the  cerebellum  has  been  in  large  part  removed ;  the  tela  chorioidea  ventri¬ 
culi  quarti  has  been  cut  through  on  the  right  side  and  reflected.) 

Fourth  ventricle  (continued)  (see  also  Fig.  748). 

Its  posterior  wall  ( roof  of  the  4th  ventricle)  consists  in  its  upper  part  of  the  velum 
medulläre  anterius  and  the  brachia  conjunctiva  (see  p.  655);  in  its  lower  part  it  is  formed  by 
a  thin  layer,  tela  chorioidea  ventriculi  quarti  (see  p.  674),  which  extends  from  the  velum 
medulläre  posterius ,  the  pedunculus  flocculi  and  the  flocculus  to  the  margins  of  the  inferior 
and  middle  parts  of  the  rhomboid  fossa.  This  layer  is  lined  on  its  ventricular  surface  with 
epithelium,  lamina  chorioidea  epithelialis,  which,  at  the  margin,  is  continuous  with  the  brain 
substance,  and  which  embryologically  is  a  very  thin  part  of  the  brain  wall,  arrested  in  develop¬ 
ment  early  in  embryonal  life.  On  forcibly  opening  the  ventricle  the  epithelial  layer  goes  with  the 
tela,  tearing  along  the  line  of  transition  into  brain  substance;  the  fine,  jagged  border  visible 
along  the  margin  of  the  tear  is  called  the  taenia  ventriculi  quarti;  it  runs  (see  Figs.  750  and  751) 
along  the  margin  of  the  pars  inferior  fossae  rhomboideae  (see  p.  649),  then  follows  the  lower 
margin  of  the  recessus  lateralis  as  far  as  the  posterior  surface  of  the  region  of  origin  of  the 
nn.  glossopharyngeus  and  vagus,  and  turns,  further  on,  to  the  anterior  surface  of  the  flocculus ; 
finally  it  passes  along  the  pedunculus  flocculi  and  the  velum  medulläre  posterius.  The  main 
mass  of  the  tela  chorioidea  is  formed  by  a  lamella  of  the  pia  mater  encephali,  which  is  united 
by  loose  subarachnoideal  tissue  with  the  covering  (also  formed  by  pia  mater)  of  the  under 
surface  of  the  worm  and  of  the  tonsillae  cerebelli.  The  tela  chorioidea  is  provided  on  its 
ventricular  surface  with  lobulated,  villus-like,  reddish,  vascular  processes,  known  as  the  plexus 
cborioideus  ventriculi  quarti;  they  run  as  two  parallel  bands  close  to  the  median  plane  in  the 
lower  part  of  the  ventricle,  are  united  with  one  another  above  and  then  bend  around  at  a  right 
angle  into  the  recessus  laterales;  the  free  ends  of  the  plexus  project  for  a  variable  distance 
through  the  three  openings  of  the  ventricle  (see  p.  655)  and  hang  in  the  subarachnoidal  spaces, 
so  that  in  the  undissected  brain  the  lateral  end  can  be  seen  on  each  side,  in  the  angle  between 
the  flocculus,  nn.  facialis  and  acusticus  on  the  one  hand,  and  the  tonsilla  cerebelli,  nn.  glosso¬ 
pharyngeus  and  vagus  on  the  other  (see  Fig.  758). 
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Ver  ^  t  ie14  embryonal  month  at  three  places;  these  openings  (see  Figs.  756  and  815)  unite 
he  subarachnoideal  spaces  with  the  fourth  ventricle;  they  are  of  variable  size.  One  unpaired 
opening,  apertura  mediahs  ventriculi  quarti  [foramen  Magendii],  lies  just  over  the  obex  at  the 

P0Steri°r7a11  0f  the  ventricle;  the  other  paired  opening,  apertura  lateralis 
ventriculi  quarti  »corresponds  approximately  to  the  apex  of  the  recessus  lateralis  and  lies  upon 
the  postenoi  surface  of  the  roots  of  the  nil.  glossopharyngeus  and  vagus. 

The  angle  formed  by  the  meeting  of  the  velum  medulläre  anterius  and  the  velum  me¬ 
dulläre  posterius,  very  distinct  m  the  median  section  (see  Fig.  748),  is  called  the  fastigium. 

i  he  transverse  slit  which  passes  upward  between  the  posterior  surface  of  the  medulla 
oblongata  and  the  anterior  surface  of  the  cerebellum  is  called  the  fissura  transversa  cerebelli. 

Isthmus  rhomhencepliali  and  mesencephalon. 

n  r  The^mcrtm  conjunctiva  cerebelli  (0.  T.  superior  cerebellar  peduncles)  are  two 

bundles  wlllch  Pass  out  of  the  anterior  portion  of  the  cerebellum  (see  Figs. 
i5U,  <54  and  th<),  converge  as  they  pass  upward  and  disappear  beneath  the  lamina  quadri¬ 
gemina.  Laterally  each  one  fuses,  below  with  the  brachium  pontis,  above  with  the  pedunculus 
cerebri;  the  junction  of  these  structures  is  indicated  on  the  surface  by  a  groove,  sulcus  lateralis 
mesencephali,  which  is  continued  upward  as  far  as  the  medial  geniculate  body.  Stretching  out 
between  the  medial  margins  of  the  brachia  conjunctiva  is  an  unpaired,  thin,  white  leaflet 
velum  medulläre  anterius  (see  also  Figs.  748  and  754),  which  is  directly  connected  with  the 
cerebellum  below  and  narrows  as  it  passes  upward;  its  anterior  surface,  with  the  adjacent  parts 
of  the  brachia  conjunctiva,  forms  the  upper  part  of  the  posterior  wall  of  the  fourth  ventricle 
whde  its  posterior  surface  (see  Figs.  748  and  757)  is  fused  with  several  transverse  gray  ridges 
which  form  the  lingula  cerebelli  of  the  worm;  from  the  latter,  on  each  side,  a  triangular  process 
vinculum  lingulae  cerebelli,  goes  off  below  and  passes  lateralward  over  the  brachium  conjunc- 
tivum.  A  white  strand  running  from  the  lower  end  of  the  median  sulcus  of  the  corpora 
quadrigemina  to  the  upper  end  of  the  velum  medulläre  anterius  is  called  the  frenulum  veli 
medullans  anterioris;  the  n.  trochlearis  emerges  lateralward  from  it  on  each  side,  just  beneath 
the  inferior  colliculus.  The  upper  part  of  the  lateral  surface  of  the  brachium  conjunctivum  is 
overlapped  by  a  triangular  area,  trigonum  lemnisci  (see  Fig.  750),  which  projects  somewhat  but 
is  not  always  well  defined ;  the  fibres  directed  obliquely  medianward,  dorsalward  and  upward 
ie  ong  to  the  lemniscus  (fillet)  to  the  lemniscus  lateralis  [acusticus] ;  this  area  is  bounded 
lateralward  by  the  sulcus  lateralis  mesencephali,  in  front  by  the  brachium  quadrigeminum 
interims  and  contains  in  the  depth  the  nucleus  lemnisci  lateralis. 

Directly  in  contact  with  the  brachia  conjunctiva  above  and  in  front  are  the  corpora 
quadrigemina  (see  Figs.  748,  750  and  757).  These  are  subdivided  by  a  median  flat  groove 
and  by  a  transverse  groove  passing  at  right  angles  to  the  median  groove  somewhat  behind  its 
middle,  sharply  marked  lateralward,  into  four,  whitish  hemispherical  elevations,  so  that  a  colli¬ 
culus  inferior  and  a  colliculus  superior  are  formed  on  each  side;  the  superior  colliculi  are 
considerably  larger  than  the  inferior,  but  their  convexities  are  more  flattened.  In  the  median 
groove  between  the  two  superior  colliculi  lies  the  corpus  pineale  (see  p.  666);  it  hides  them 
for  a  variable  distance  downward  (see  Fig.  770).  The  corpora  quadrigemina  are  elevations  from 
a  plate,  the  lamina  quadrigemina  (see  Figs.  748  and  787),  which  goes  directly  over,  on  each  side, 
lateralward  and  in  front,  into  the  tegmentum  of  the  pedunculus  cerebri;  the  anterior  boundary 
of  this  plate  corresponds  to  a  plane  passing  through  the  aquaeductus  cerebri  parallel  to  the 
posterior  surface  (see  Fig.  787).  Each  colliculus  is  continuous  lateralward  with  a  quadrigeminal 
arm  (see  also  Fig.  750)  directed  upward  and  lateralward,  each  arm  being  separated  by  a  groove 
from  its  neighbor;  the  superior  quadrigeminal  arm  (brachium  quadrigeminum  superius)  proceeds 
from  the  colliculus  superior  and  disappears  beneath  the  medial  geniculate  body  and  beneath 
the  pulvinar  by  which  it  is  partly  overlapped;  the  inferior  quadrigeminal  arm  (brachium 
quadrigeminum  inferius),  from  the  collicus  inferior,  is  longer,  passes  along  the  upper  margin 
of  the  trigonum  lemnisci  as  far  as  the  sulcus  lateralis  mesencephali,  and  then  disappears 
beneath  the  medial  geniculate  body. 

On  the  anterior  inferior  surface  of  the  brain-stem  (see  Figs.  749  and  758)  two  large, 
striped  white  bundles,  pedunculi  cerebri  (O.  T.  crura  cerebri),  are  to  be  seen  close  to. 
one  another;  they  emerge  from  the  upper  margin  of  the  pons  and  diverging  almost  at  a  right 
angle,  pass  upward  and  lateralward  to  disappear  beneath  the  tractus  optici.  The  ventral  sur¬ 
face  here  visible  and  the  lateral  free  surface  as  far  as  the  sulcus  lateralis  mesencephali  (see 
Fig.  750)  belong  to  the  basis  pedunculi  (foot  of  the  cerebral  peduncle ),  while  the  area  between 
this  sulcus  and  the  lamina  quadrigemina  overlaid  by  the  trigonum  lemnisci  and  the  brachium 
quadrigeminum  inferius  belongs  to  the  tegmentum  (see  Fig.  787). 
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757.  Corpora  quadrigemina  and  neighborhood, 

viewed  from  behind  and  above. 

(The  upper  part  of  the  cerebellum  has  been  removed  by  a  cut  passing  obliquely  backward  and 
downward;  the  cerebral  hemispheres  have  been  removed;  the  corpus  pineale  has  been  pulled 

upward  by  a  hook.) 

Between  the  diverging  cerebral  peduncles  is  a  deep  depression,  fossa  interpeduncularis 
[TariniJ  (see  Fig.  749);  its  recessus  posterior  slightly  undermines  the  upper  margin  of  the  pons 
and  its  recessus  anterior  passes  into  the  depth  between  the  corpora  mamillaria  (see  Fig.  748). 
The  floor  of  this  approximately  triangular  fossa,  which  reaches  upward  as  far  as  the  corpora 
mamillaria,  is  formed  by  the  substantia  perforata  posterior.  This  surface  presents  numerous 
openings  for  blood  vessels,  is  subdivided  by  a  median  shallow  groove  and  helps,  on  each 
side,  to  bound  the  tegmentum  medianward  (see  Fig.  787).  It  is  marked  off  from  the 
cerebral  peduncle  by  a  groove,  the  sulcus  n.  oculomotorii  (see  Fig.  749). 

The  aquaeductus  cerebri  [SylviiJ  (see  Figs.  748,  784 — 787,  794  and  795)  is  a  narrow 
canal,  1,5  cm  long,  which  passes  from  the  upper  end  of  the  fourth  ventricle  (see  p.  653)  through 
the  mesencephalon  to  the  third  ventricle.  It  is  covered  behind  by  the  lamina  quadrigemina  and 
the  commissura  posterior ;  it  is  bounded  in  front  by  the  tegmentum  of  the  pedunculus  cerebri. 
In  cross-section  it  is  triangular  or  T -shaped  in  its  upper  and  lower  parts,  Avhile  in  the  middle  it 
has  approximately  the  shape  of  an  ace  of  hearts,  though  it  deviates  sometimes  from  this  shape. 

The  cerebrum  (large  brain)  (see  p.  646)  is  approximately  egg-shaped.  It  presents  a 
surface,  markedly  convex  upward  in  the  sagittal  and  frontal  directions,  facies  convexa  cerebri 
(see  also  Figs.  759,  760  and  763),  which  corresponds  to  the  inner  surface  of  the  roof  of  the 
skull,  and  an  inferior  surface,  basis  cerebri  (see  Figs.  765  and  766);  the  front  part  of  the  latter 
lies  in  the  anterior  and  middle  fossae  of  the  skull,  the  back  part  upon  the  tentorium  cerebelli 
which  separates  it  from  the  cerebellum;  its  bulgings  correspond  to  the  surfaces. 
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758.  Brain,  viewed  from  below  and  in  front. 

(The  nerves  on  the  left  side  have  been  cut  off  short.) 

wifh  A t C l<‘ tr,um .  C 11 11 aef) ■  It  is  composed  of  two  symmetrical  halves,  only  partly  united 
wir.  ano*her/n  median  plane;  hence  each  half  presents  an  approximately  flat  S 

ÄÄtfEf-  748’  761  Md  762>’  WhlCh  tel°nS6  Partly  t0  the  3 

s»fcwJh/i,Iar?eSi  ma6S  of  t1!6  ferebrum  is  formed  on  each  side  by  the  cerebral  hemi- 

avZZ  aid  Cerebri):  in  Which  are  t0  be  dis«ngmshed  the  pallium ,  the  rhiuen- 

pnaion  and  the  (buried)  corpus  striatum. 

on  theTstrf iS  -he  main  of  the  liemisPhere,  markedly  fissured 
modi«!  i  ’  th  }  f  °n,e  hemisPhere  is  separated  from  that  of  the  other  side  by  a  deep 

sum  The  dil'^r  lon9ltud™.fs  ™r*bri  (see  763  and  765),  reaching  to  the  corpus  callo 
hand  and  tlm  nnnpanSVTSe  s1^’  whlch  P^ses  m  from  behind,  between  the  pallium  on  the  one 
ontheothe?  finSf  T r,f?’Ci?,of  .^he+cefbellum.  the  corpora  quadrigemina  and  the  corpus  pineale 
is  culled ^hP  3dup+behlnd  b^the  tentoriunncerebelli  and  in  frontby  a  duplicate  of  thepiamater, 

e  fiösura  transversa  cerebri  (see  Fig.  747,  not  designated)  (Continnation  see  p.  660). 
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759.  B  rain,  viewed  from  the  right. 


Sulcus  centralis  [Rolandi]  Sulcus  praecentralis 


760.  Cerebral  hemisphere, 

partly  schematic. 


viewed  from  the  right. 


Brain. 


659 


Genu  corporis  , 
callosi 

Septum  pellucidum  ■  / 

nostrum  corporis  callosi 


/ 

Commissura  anterior  [cerebri] 


/ 

Foramen  interventriculare  [Monroi] 

Cut  surface  of  the  brain-stem 


'  Fasciola  cinerea 
Fimbria  hippocampi 


Columna  fornicis  (pars  libera) 

Corpus  fornicis 

Crus 


fornicis 


Splenium  corporis  callosi 
/ 

/ 

/ 


Truncus  corporis  callosi 


761.  Right  cerebral  hemisphere,  viewed  from  the  left. 
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762.  Right  cerebral  hemisphere,  viewed  from  the  left, 

partly  schematic. 

(The  brain  has  been  cut  in  half;  the  lower  part  of  the  brain-stem  has  been  removed  by  an  oblique  cut.) 
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763.  Cerebral  hemispheres,  viewed  from  above. 

Pallium  (continued).  What  has  been  said  concerning  the  form  of  the  cerebrum  holds 
for  the  pallium;  on  the  inferior,  basal  surface  the  upper  angle  of  the  pyramid  of  the  temporal 
bone  causes  a  slight  depression,  impressio  petrosa  (see  Fig.  765),  which  runs  obliquely 
lateralward  and  dorsalward. 
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764.  Cerebral  hem  isphereS,viewedfrom  above,  partly  schematic. 

Pallium  (continued).  The  surface  is  studded  by  numerous  convolutions,  gyri  cerebri, 
in  part  individually  variable;  they  are  shorter  or  longer,  straight  or  curved  elevations,  separated 
from  one  another  by  groove-like  or  slit-like  depressions,  sulcus  cerebri.  These  superficial  gyri 
are  manifoldly  connected  in  the  depth  of  the  sulci  by  hidden  deep  gyri,  gyri  profundi.  Short 
gyri  which,  lying  superficially  or  in  the  depth,  making  a  connection  between  two  longer  gyri  are 
called  transitional  gyri,  gyri  transitivi  (0.  T.  annectant  gyri).  Those  sulci  which  arise  as 
“primary  fissures“  in  the  embryo  by  a  total  infolding  into  the  ventricular  cavity  of  the  wall 
of  the  hemisphere,  still  very  thin  at  this  time,  are  called  fissurae;  each  of  these  corresponds, 
therefore,  to  a  projection  in  the  wall  of  the  ventricle,  usually  similarly  named. 

On  the  lateral,  convex  surface  of  the  pallium  (see  Figs.  759  and  760)  runs  the  deep, 
arch-like  fissura  cerebri  lateralis  [Sylvii]  (see  also  p.664);  it  divides  into  a  ramus  anterior 
horizontalis,  a  ramus  anterior  ascendens,  and  a  ramus  posterior.  The  portion  of  the  pallium 
over  its  anterior  part,  reaching  as  far  as  the  sulcus  centralis,  is  called  the  lobus  frontalis 
(frontal  lobe);  that  over  its  posterior  part,  extending  from  the  sulcus  centralis  almost  to  the 
fissura  parietooccipitalis,  is  the  lobus  parietalis  (parietal  lobe);  the  part  lying  beneath  it  is 
the  lobus  temporalis  (temporal  lobe)  which  is  very  indistinctly  marked  off  from  the  most 
posterior  portion,  lobus  occipitalis  (occipital  lobe).  The  most  anterior  point  of  the  frontal  lobe 
is  called  the  polus  frontalis,  that  of  the  temporal  lobe,  the  polus  temporalis,  while  the  most 
posterior  point  of  the  occipital  lobe  is  called  the  polus  occipitalis  (see  also  Fig.  766). 

Upon  the  convex  surface  of  the  frontal  lobe  (see  also  Figs.  759,  760  and  763)  above 
runs  the  sulcus  frontalis  superior,  below,  the  sulcus  frontalis  inferior,  which  goes  over  behind 
into  the  sulcus  prae centralis;  in  this  way  are  formed  the  gyrus  frontalis  superior,  the  gyrus 
frontalis  medius,  which  is  again  subdivisible  in  front  into  a  pars  superior  and  a  pars  inferior, 
the  gyrus  frontalis  inferior,  divided  by  the  two  anterior  rami  of  the  fissura  cerebri  lateralis 
into  a  pars  orbitalis,  a  pars  triangularis  and  a  pars  opercularis,  and  the  gyrus  centralis 
anterior. 
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765.  Base  of  cerebrum  (basis  cerebri),  viewed  from  below. 

(The  rhombencephalon  has  been  cut  off  transversely,  just  above  the  pons.  The  hypophysis 

and  the  right  tractus  olfactorius  have  been  removed.) 

Pallium  (continued). 

Behind  the  gyrus  centralis  anterior,  the  sulcus  centralis  [Rolandi]  (0.  T.  fissure  of 
Rolando)  (see  Bigs.  759 — 764)  passes  obliquely  upward  and  backward,  usually  as  far  as  the 
medial  surface.  On  the  inferior,  basal  surface,  the  sulci  orbitales  and  the  sulcus  olfactorius 
are  to  be  seen;  they  separate  the  gyri  orbitales  and  the  gyrus  rectus  from  one  another. 
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766.  Base  of  the  cerebrum  ( basis  cerebri ), 

viewed  from  below,  partly  schematic.  (See  text  to  Fig.  765.) 

Pallium  (continued)  (see  also  Figs.  759 — 765).  In  the  parietal  lobe,  on  the  convex 
surface,  the  gyrus  centralis  posterior  is  bounded  behind  by  the  sulcus  inter  parietalis,  which  also 
separates  the  lobulus  parietalis  superior  from  the  lobulus  parietalis  inferior;  in  the  latter,  the 
curved  gyrus  surrounding  the  end  of  the  fissura  cerebri  lateralis  is  called  the  gyrus  supra- 
marginalis,  and  the  gyrus  encompassing  the  end  of  the  sulcus  temporalis  superior,  the  gyrus 
angularis.  The  occipital  lobe  is  divided,  on  its  convex  surface,  by  the  sulcus  occipitalis  trans- 
versus,  as  well  as  by  the  sulci  occipitales  anterior,  laterales,  superior  es  into  the  gyri  occipitales 
laterales  et  superiores.  In  the  temporal  lobe,  the  sulci  temporales  transversi  (see  Fig.  768) 
divide  the  surface,  which  is  turned  partly  toward  the  island,  into  the  gyri  temporales  trans¬ 
versi:  on  the  convex  and  basal  surfaces  are  to  be  seen  the  sulci  temporales  superior,  medius 
and  inferior,  situated  beneath,  or  medianward  from  the  gyri  temporales  superior,  medius  and 
inferior;  next  to  the  latter,  on  the  basal  surface,  is  the  gyrus  fusiformis,  then  the  fissura  col¬ 
laterals,  and  then,  behind,  the  gyrus  lingualis,  in  front,  the  gyrus  hippocampi  (see  below). 
On  the  facies  medialis  hemisphatrii  (see  Figs.  761  and  762)  the  sulcus  corporis  callosi  runs  just 
above  the  corpus  callosum  and  goes  over  behind  into  the  fissura  hippocampi,  which  is  situated 
between  the  gyrus  hippocampi  and  the  fascia  dentata.  Along  these  two  sulci  runs  the  gyrus 
fornicatus,  which  is  divisible  into  an  upper  part,  gyrus  cinguli,  a  lower  part,  gyrus  hippocampi 
with  the  uncus  [gyri  hippocampi]  (see  also  Figs.  774  and  775  and  p.  674),  and  an  intermediate 
portion,  isthmus  gyri  fornicati.  By  means  of  the  rhinencephalon,  which  connects  through  the 
area  parolfactoria  with  the  gyrus  cinguli  (see  also  Fig.  749)  and  through  the  substantia 
perforata  anterior  with  the  gyrus  hippocampi,  the  two  ends  of  the  gyrus  fornicatus  are  united 
to  form  a  closed  ring.  The  gyrus  cinguli  is  bounded  by  the  sulcus  cinguli,  which  in  its  pars 
subfrontalis  belongs  to  the  anterior  inferior  part  of  the  frontal  lobe,  and  in  its  pars  marginalis 
turns  up  behind  the  medial  end  of  the  sulcus  centralis  to  the  convex  surface  of  the  hemisphere 
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767.  Right  island,  exposed,  viewed  from  the  right. 

(The  parts  of  the  frontal,  parietal,  and  temporal  lobes  covering  the  island,  i.  e.  the  operculum, 
have  been  removed  by  a  cone-like  section«  See  also  Fig.  759.) 

Pallium  (continued).  Following  upon  the  sidcus  cinguli  (see  Figs.  761  and  762)  can 
be  seen,  in  front,  the  gyrus  frontalis  superior  and  behind  it,  as  far  as  the  ramus  marginalis 
of  the  sulcus  cinguli,  the  lobulus  paracentralis ;  behind  this,  again,  lies  the  praecuneus,  which 
is  bounded,  below  by  the  sulcus  subparietalis,  and  behind  by  the  fissura  parieto occipitalis ; 
behind  this  fissure,  extending  as  far  as  the  fissura  calcarina,  is  the  cuneus. 

If  the  margins  of  the  fissura  cerebri  lateralis  [Sylvii]  (see  p.  661)  be  drawn  apart,  a  deep 
fossa  becomes  visible,  the  fossa  cerebri  lateralis  [ Sylvii ] ;  its  floor  is  formed  by  a  special  lobe 
of  the  cerebral  hemisphere,  the  island  (insula)  (see  also  Figs.  768  and  769).  During  embryonic 
life  this  is  exposed,  but  later  it  becomes  overlapped  in  front  and  above  by  part  of  the  frontal 
lobe,  behind  and  above  by  a  part  of  the  parietal  lobe,  and  below  by  a  part  of  the  temporal 
lobe.  These  parts  of  the  hemisphere,  which  hide  the  island  completely,  are  spoken  of,  together 
as  the  operculum  (lid);  it  is  divisible  into  a  pars  frontalis ,  a  pars  parietalis  and  a  pars 
temporalis.  The  surface  of  the  island  is  convex  lateral  ward;  it  is  divided  by  a  crest,  gradually 
rising  from  behind  forward,  into  an  upper  lateral,  a  lower  lateral  and  an  anterior  surface;  a 
narrow,  inferior  surface  (see  Fig.  749)  lies  approximately  horizontal  and  goes  over  medianward 
into  the  limen  insulae  (see  p.  665).  At  the  junction  of  the  surface  of  the  island  with  that  of 
the  operculum,  running  between  the  two,  is  a  slit-like  groove,  sulcus  circularis  [Reili] ;  it  is 
lacking  only  at  the  limen  insulae.  On  the  surface  of  the  island  are  a  number  of  gyri,  gyri 
insulae.  A  deep  sulcus  running  from  in  front  and  below,  backward  and  upward,  separates  a 
larger,  anterior  portion  of  the  island  from  a  smaller,  posterior  portion ;  in  the  anterior  portion 
several  gyri  breves  insulae  can  be  seen  diverging  from  the  apex  of  the  crest;  in  the  posterior, 
there  is  a  simple,  long,  arched  gyrus,  gyrus  longus  insulae. 

The  rhinencephalon  (olfactory  brain)  (see  Figs.  744 — 749,  761  and  762)  is  relatively 
feebly  developed  in  human  beings.  It  belongs  chiefly  to  the  base  of  the  brain,  but  in  part 
helps  also  to  form  the  medial  surface  of  the  cerebrum,  where  it  is  separated,  by  a  short,  curved 
sulcus,  sulcus  parolfactorius  anterior  (see  Figs.  748,  761  and  762),  from  the  gyrus  frontalis 
superior  and  the  gyrus  cinguli.  On  embryological  grounds  a  pars  anterior  frhinencephali ] 
and  a  pars  posterior  frhinencephali]  can  be  distinguished. 


Brain. 


665 


The  pars  anterior  rhinencephali  (see  Figs.  749,  758,  765  and  766)  at  the  base  of 
the  brain,  is  formed  by  the  lobus  olfactorius  (olfactory  lobe)  which,  on  each  side,  on  the  inferior 
surface  of  the  frontal  lobe  passes  backward  and  somewhat  lateralward  to  the  brain-stem; 
at  its  largest  anterior  part  it  lies  very  close  to  the  sulcus  olfactorius.  It  presents,  in  front, 
an  oval,  gray  enlargement,  bulbus  olfactorius ,  which  lies  upon  the  lamina  cribrosa  of  the 
ethmoid  bone,  and  into  which  the  nn.  olfactorii  enter;  connected  with  the  bulb  is  a  whitish, 
triangular,  prismatic  band,  tractus  olfactorius,  which  broadens  somewhat  behind  and  goes 
over  into  a  gray  ridge,  running  transversely  and  at  right  angles  to  it,  the  trigonum  olfactorium 
(see  Fig.  749).  This  is  sharply  marked  off  behind  from  the  substantia  perforata  anterior  and 
presents  on  its  inferior  surface  three  whitish  bands  of  fibres  which  begin  at  the  tractus  and 
disappear  at  the  anterior  boundary  of  the  substantia  perforata  anterior:  the  stria  lateralis,  the 
longest,  passes  in  a  curve  backward  and  lateral,  the  stria  medialis  goes  backward  and  some¬ 
what  medial,  while  the  stria  intermedia,  occasionally  present  between  these  two,  runs  almost 
straight  backward.  Running  out  lateralward  and  somewhat  backward  from  the  trigonum, 
along  the  substantia  perforata  anterior,  to  the  gyrus  hippocampi  is  a  gyrus  which  is  directly 
connected  lateralward  with  the  island  (see  p.  664)  and  is  therefore  called  in  that  situation 
the  limen  insulae  (threshold  of  the  island).  Medianward,  the  trigonum  goes  over  into  a  gyrus, 
the  area  parolfactoria  [Brocae]  (see  Figs.  748,  749,  761  and  762),  which  belongs  to  the 
medial  surface  of  the  cerebrum;  it  is  bounded  in  front  by  the  sulcus  parolfactorius  anterior 
(see  p.  664)  and  is  separated  behind  from  the  gyrus  subcallosus  by  the  deep  sulcus  parol¬ 
factorius  posterior. 

The  pars  posterior  rhinencephali  includes,  at  the  base  of  the  brain,  the  substantia 
perforata  anterior  (see  Fig.  749),  thus  named  on  account  of  the  numerous  perforations  in  it,  in 
front  particularly,  for  blood  vessels,  lies  directly  behind  the  trigonum  olfactorium;  it  is  an 
approximately  quadrangular,  gray  area;  laterally  it  adjoins  the  uncus,  medially  and  behind, 
the  tractus  opticus;  medially  and  in  front,  it  goes  over  into  a  whitish  ridge,  gyrus  subcallosus 
[ pedunculus  corporis  callosi],  which  passes  above  the  chiasma  opticum  to  the  medial  surface 
of  the  cerebrum,  runs  upward  in  front  of  the  commissura  anterior  and  the  lamina  rostralis 
(see  Figs.  748,  749,  761  and  762)  and,  tapering  out,  becomes  fused  with  the  rostrum  corporis 
callosi  (see  also  p.  668). 

The  other  portions  of  the  brain,  situated  at  the  base  in  front  of  the  substantia  perforata 
posterior  (see  Figs.  744 — 748,  749,  758  and  765),  belong  to  the  hi/pothalamus.  In  it,  two 
parts  are  to  be  distinguished;  its  posterior  part,  pars  mamillaris,  which  is  formed  by  the  corpora 
mamillaria,  belongs  to  the  diencephalon ;  its  anterior  part,  pars  optica,  which  includes  the  other 
parts,  belongs  to  the  telencephalon.  Just  in  front  of  the  substantia  perforata  posterior  (see 
p.  656)  project  the  corpora  mamillaria,  two  white,  pear-shaped  elevations  which  are  crowded 
close  against  one  another  at  their  thick,  medial  extremities.  In  front  of  them  rises  an  unpaired, 
gray  hillok,  tuber  cinerum,  which,  in  front,  tapers  off  like  a  cone  to  form  the  infundibulum 
(funnel)  (see  Figs.  748  and  765).  Hanging  on  the  latter,  as  though  on  a  stem,  is  an  egg- 
shaped  gray  mass,  about  the  size  of  a  bean,  the  hypophysis  (pituitary  body)  (see  Figs.  748 
and  758),  the  largest  diameter  of  which  is  placed  frontally.  It  is  situated  in  the  fossa  hypo- 
physeos  of  the  sella  turcica,  and  on  section  is  seen  to  consist  of  two  parts,  a  larger  anterior, 
lobus  anterior,  which  embryologically,  does  not  belong  to  the  brain  (it  is  developed  from  the 
Rathke’s  pouch  of  the  primitive  oral  cavity),  but  only  lies  in  contact  with  it,  and  a  smaller 
posterior,  lobus  posterior,  which  alone  is  directly  continuous  with  the  infundibulum;  between 
both  of  these  lies  the  small  intermediate  lobe.  Directly  attached  to  the  tuber  cinereum  in 
front  and  lateralward  is  the  posterior  margin  of  the  unpaired  chiasma  opticum,  a  white,  thick, 
quadrangular  plate,  with  concave  margins,  situated  somewhat  behind  the  sulcus  chiasmatis  of 
the  sphenoid  bone;  at  its  two  anterior  corners,  it  receives  the  nn.  optici;  from  its  two  posterior 
corners  go  off  the  two  tractus  optici.  Passing  upward  from  the  upper  anterior  surface  of  the 
chiasm,  is  a  thin  layer,  lamina  terminalis  (see  Figs.  748  and  749),  which  is  in  contact  above  with 
the  anterior  surface  of  the  commissura  anterior  [cerebri]  and  then  goes  over  into  the  lamina 
rostralis;  it  forms  a  part  of  the  anterior  wall  of  the  third  ventricle. 

The  tractus  opticus  (see  Figs.  749,  750,  758  and  765),  a  flattened  band  fused  with  the 
subjacent  tissue,  runs  at  the  posterior  margin  of  the  lamina  perforata  anterior,  at  first  along 
the  tuber  cinereum;  turning  then  lateralward  and  backward  approximately  at  right  angle  to 
the  direction  of  the  pedunculus  cerebri,  it  goes  around  the  latter  in  the  form  of  an  arch,  ad¬ 
joining  the  gyrus  hippocampi  lateralward  and  below,  and  finally  divides  into  two  limbs  which 
form  the  transition  to  the  metathalamua  (see  p.  646).  The  narrower,  medial  limb,  radix 
medialis,  passes  into  the  gray  corpus  geniculatum  mediale  (medial  geniculate  body )  (see Figs. 750 
and  757),  an  oblong,  oval  enlargement,  situated  at  the  anterior  end  of  the  sulcus  lateralis 
mesencephali  and  of  the  brachium  quadrigeminum  inferius  (see  p.  655),  bounded  medianward 
by  the  brachium  quadrigeminum  superius  as  well  as  by  the  overhanging  pulvinar  and  separated 
by  a  deep  groove  from  the  corpus  geniculatum  laterale.  The  thicker  and  shorter,  lateral  limb, 
radix  lateralis,  passes  to  the  grayish-white  corpus  geniculatum  laterale  (lateral  geniculate 
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body),  an  oblong  body  projecting  only  a  little  from  the  posterior  inferior  surface  of  the  thala¬ 
mus,  lateral  from  the  pulvinar. 

Just  in  front  of  the  geniculate  bodies  and  corpora  quadrigemina,  on  each  side,  lies  the 
thalamus  (see  Figs.  748,  750,  757,  770,  773,  798  and  801),  which  first  becomes  visible  after 
removal  of  the  corpus  callosum,  fornix  and  choroid  plexus.  It  is  a  large  ganglionic  mass  of 
approximately  oval  shape,  broadening  behind.  Only  its  upper  and  medial  surfaces  are  free, 
its  lateral  and  its  narrow,  inferior  surfaces  are  fused  with  neighboring  parts.  The  upper  approxi¬ 
mately  triangular  surface,  covered  by  a  layer  of  white  matter  (stratum  zonale),  lies  approxi¬ 
mately  horizontally  and  is  curved  so  as  to  be  slightly  convex  in  the  frontal  direction,  markedly 
convex  in  the  sagittal  direction.  In  front  it  presents  an  oval  enlargement,  tuberculum  anterius 
thalami;  behind  it  goes  over  into  a  ridge,  protruding  dorsalward,  the  medial  portion  of  which, 
the  pulvinar,  projects  for  a  greater  or  less  distance  over  the  superior  quadrigeminal  arm  and 
the  medial  geniculate  body,  and  the  lateral  portion  of  which  contains  the  lateral  geniculate 
body  (see  p.  665).  The  medial  gray  surface  forms  approximately  a  right  angle  with  the 
superior  surface,  is  placed  sagittally  and  separated  from  that  of  the  opposite  side  only  by  the 
third  ventricle;  below,  it  is  separated  from  the  ventricular  surface  of  the  hypothalamus  by  a 
shallow  groove,  sulcus  hypothalamicus  [Monroi]  (see  Fig.  748),  which  runs,  curved  somewhat 
like  the  letter  S,  from  the  foramen  interventriculare  to  the  aditus  ad  aquaeductum  cerebri. 
Stretching  out  between  the  two  thalami,  somewhat  in  front  of  their  middle,  is  a  gray  bridge, 
massa  intermedia,  very  variable  in  thickness  and  form.  At  the  junction  of  the  medial  and 
superior  surfaces,  runs  a  band  of  white  matter,  stria  medullaris,  which  is  situated  somewhat 
deeper  behind  than  in  front;  this  gradually  broadens  behind  to  form  a  nearly  horizontal,  trian¬ 
gular  area,  trigonum  habenulae.  The  stria,  at  its  sharpened  margin,  is  directly  continuous  with 
the  epithelial  lamella,  lamina  chorioidea  epithelialis,  which  covers  the  tela  chorioidea  ventriculi 
tertii  (see  p.  674)  below,  and  which,  on  being  removed  at  its  attachment,  leaves  behind  a  fine 
jagged  edge,  taenia  thalami;  behind,  the  taenia,  corresponding  to  the  region  of  departure  of  the 
epithelial  lamella  (vide  infra),  turns  to  the  upper  surface  of  the  habenula  and  of  the  corpus 
pineale  to  go  over  at  the  latter  place  into  that  of  the  opposite  side.  Running  out  medianward 
from  the  trigonum  habenulae  is  a  white  band  of  fibres,  habenula  (see  Fig.  770);  in  its  anterior 
part,  it  is  continuous  with  that  of  the  opposite  side,  thus  forming  the  commissura  habenularum; 
behind,  on  the  contrary,  it  goes  over  into  the  corpus  pineale  (0.  T.  pineal  gland).  The  latter 
(see  Figs.  748,  757  and  770)  forms  a  grayish-red,  flattened,  ,,pine-cone“-shaped  body,  usually 
nodular  on  the  surface  and  variable  in  size;  it  is  narrowed  somewhat  in  front  and  lies  in  the 
groove  between  the  two  superior  colliculi.  The  pineal  body,  the  habenula  and  the  trigonum 
habenulae  belong  to  the  epithalamus  (see  p.  646). 

The  third  ventricle  (ventriculus  tertius)  (see  Figs.  748,  770,  773,  798  and  801)  is 
an  unpaired,  median,  slit-like  space  which  is  bounded  on  each  side  by  the  medial  surface  of  the 
thalamus  and  of  the  hypothalamus;  in  that  situation  are  to  be  seen  the  massa  intermedia  and 
the  sulcus  hypothalamicus  (see  above).  The  posterior  wall  is  formed  above  by  the  corpus  pineale, 
which  is  penetrated  in  front  by  a  short  slit ,recessus  pinealis;  just  beneath  it  runs  the  commissura 
posterior  [cerebri],  a  white  band  of  fibres  which  bends  around  in  a  transverse  direction 
and  bulges  into  the  cavity  of  the  third  ventricle;  its  fibres  run  partly  caudalward  to  the  teg¬ 
mentum  and  to  the  fasciculus  longitudinalis  medialis,  partly  through  the  region  of  the 
thalamus  lateralward,  partly  in  an  unknown  direction.  It  bounds  above  the  aditus  ad 
aquaeductum  cerebri,  a  three-sided  funnel-shaped  opening  leading  to  the  fourth  ventricle. 
The  narrow  inferior  wall  is  bounded  behind  by  the  diverging  cerebral  peduncles  and  presents 
two  small  elevations  due  to  the  corpora  mamillaria;  in  front  of  them  it  is  formed  by  the 
thin  wall  of  the  tuber  cinereum;  it  becomes  narrowed  behind  the  chiasma  opticum  to  form 
the  funnel-like  recessus  infundibuli,  from  which  a  fine  slit  passes  into  the  infundibulum. 
In  front  of  the  chiasma  opticum,  which  projects  into  the  cavity,  is  situated  the  recessus 
opticus,  bounded  in  front  by  the  thin  lamina  terminalis.  This  lamina  forms  the  anterior- 
wall;  behind  it  above  lies  the  commissura  anterior  [cerebri],  a  thick  band  of  white  fibres 
which  unites  the  two  cerebral  hemnispheres  with  one  another  and  which  is  visible  here,  for 
a  short  distance,  on  the  surface,  but,  otherwise,  lies  hidden  in  the  substance  of  the  brain. 
Lateral  behind  this  commissure  the  columnae  fornicis  (see  p.  670)  form  a  part  of  the  lateral 
wall  of  the  ventricle  and,  converging,  run  upward;  in  this  way,  with  the  commissure,  they 
surround  the  recessus  triangularis  (see  Fig.  770).  Above,  the  ventricle  is  closed  by  the  lamina 
chorioidea  epithelialis  (vide  supra)  which  is  to  be  regarded  as  a  thin  portion  of  the  brain  wall, 
arrested  in  development.  In  front,  on  both  sides,  this  is  continued  in  its  greatest  extent 
through  the  taenia  thalami  into  the  stria  medullaris,  but  it  is  fastened  behind  to  the  upper 
surface  of  the  habenula  and  of  the  corpus  pineale,  and  hence  forms  the  upper  boundary  of  the 
recessus  suprapinealis,  a  blind-sac  like  cavity  situated  above  the  corpus  pineale;  in  front  it  goes 
over  into  the  posterior  surface  of  the  columna  fornicis  (see  Fig.  748)  and  forms  the  upper 
boundary  of  the  foramen  interventriculare  [Monroi],  which  is  bounded  in  front  by  the 
columnae  fornicis,  behind  by  the  thalami,  and  connects  the  lateral  ventricles  with  each  other 
and  with  the  third  ventricle. 
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768.  Corpus  C3.ll  OS  urn,  exposed,  viewed  from  above. 

(The  upper  part  of  the  cerebral  hemispheres  has  been  removed  by  a  horizontal  cut;  small  pieces 
in  front  and  behind  have  been  removed  by  wedge-shaped  cuts.  On  the  left  side  a  portion  of 

the  hemisphere  has  been  cut  away  to  expose  the  island.) 

The  corpus  callosum,  (see  also  Figs.  748,  761,  769 — 773,  798  and  801)  is  a  large 

mass  of  white  fibres  which  unites  the  two  cerebral  hemispheres  to  each  other.  Only  a  smaller, 

medial  portion  of  the  mass  lies  free  in  the  depth  of  the  fissura  longitudinalis  cerebri;  by  far 
the  larger  part  is  concealed  in  the  substance  of  the  hemispheres  into  which  it  radiates.  It 
begins  in  front  of  and  above  the  commissura  anterior  (see  Figs.  748  and  749),  in  direct  contact 
with  the  lamina  terminalis,  by  a  short,  thin  layer,  lamina  rostralis,  which  runs,  in  a  curve, 
upward  and  forward;  it  then  thickens  suddenly  to  form  the  rostrum  corporis  callosi,  extends 
forward  and  then  bends  sharply  backward,  as  the  genu  corporis  callosi,  to  pass  backward  as 
the  arched  truncus  corporis  callosi  until  over  the  corpora  quadrigemina,  where  it  ends  in  a 
thickened  margin,  splenium  corporis  callosi  (see  also  Fig.  765). 
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769.  Lateral  ventricle,  opened,  viewed  from  above. 

(As  in  Fig.  768.  In  addition,  the  corpus  callosum,  with  the  exception  of  a  narrow  remnant, 
has  been  removed;  besides,  the  posterior  horn  has  been  opened  on  both  sides,  and,  on  the 
right  side,  the  inferior  horn  has  been  fully  exposed  by  cutting  away  the  island  and  the  upper 

part  of  the  temporal  lobe.) 

Corpus  callosum  (continued)  (see  also  Figs.  768  and  773).  The  surface  shows  trans¬ 
verse  bands,  striae  transversae ,  due  to  the  fibre  bundles.  In  addition,  a  delicate,  variable, 
longitudinal  band,  stria  longitudinalis  medialis,  runs,  on  each  side,  close  to  the  median  plane. 
This  bends  around,  in  front,  upon  the  rostrum  and  unites  with  the  gyrus  subcallosus;  behind, 
it  goes  over  into  the  fasciola  cinerea  (see  Fig.  761),  a  strip  of  gray  matter  which  lies  directly 
in  contact  with  the  splenium  corporis  callosi,  below  and  lateralward,  and  is  continued,  belowT 
and  in  front,  partly  into  the  fascia  dentata  hippocampi,  partly  runs  pointed  between  the  fascia 
dentata  and  the  fimbria  hippocampi.  A  second,  still  more  delicate  and  more  irregular 
longitudinal  band,  stria  longitudinalis  lateralis,  lies  lateralward  on  the  surface  of  the  corpus 
callosum,  in  the  depth  of  the  sulcus  corporis  callosi. 
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770.  Third  ventricle,  opened,  viewed  from  above. 

(Same  as  in  Fig.  769.  In  addition,  the  corpus  callosum  and  a  large  part  of  the  fornix  have  been 
removed  On  the  left  side  the  inferior  horn  has  been  opened.  On  the  right  side  more  of  the  basal 
ganglia  has  been  cut  away,  so  as  to  expose  completely  the  hippocampus  and  its  neighborhood.) 

Beneath  the  corpus  callosum  lies  the  fornix  (see  also  Figs.  748,  761,  769,  773  798  799 
and  801).  It  consists  of  two  white  strips,  a  right  and  a  left  one,  often  not  entirely  symmetrical 
each  being  curved  almost  m  the  form  of  a  spiral.  These  run  separately  in  the  most  anterior  part 
(columnae  fornicis),  are  closely  approximated  in  their  middle  portion  to  the  unpaired  corpus 
fornicis,  which  is  joined  above  to  the  under  surface  of  the  corpus  callosum ;  behind  they  again 
become  separated  (crura  fornicis),  and  as  they  diverge,  they  pass  to  the  inferior  horns  of  the 
lateral  ventricles,  there  becoming  continuous  in  the  main  with  the  fimbria  hippocampi  (see  p  674) 
In  the  triangular  space,  bounded  by  the  lamina  rostralis,  rostrum,  genu  and  truncus  corporis  caliosi  on 
tlie  one  side  and  by  the  uppermost  part  of  the  columnae  and  of  the  corpus  fornicis  on  the  other  side 
(see  Tigs  748  and  761),  the  septum pellucidum  is  stretched  out  as  a  partition  between  the  anterior 
cornua  of  the  lateral  ventricles;  it  consists  (see  also  Figs.  769,  799  and  800)  of  two  thin  layers 
laminae  septi  pellucidi,  which  enclose  a  narrow,  median  slit,  cavum  septi  pellucidi,  closed  on  all  sides’ 
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771.  Right  lateral  ventricle,  opened,  viewed  from  the  right. 

(The  largest  part  of  the  right  hemisphere  has  heen  removed  by  two  approximately  sagittal  cuts.) 

Fornix  (continued)  (see  Figs.  748,  761,  769,  770,  773,  798,  799  and  801).  The  columna 
fornicis  (bilateral)  is  a  cylindrical  bundle  of  medullated  fibres;  hidden  in  the  hypothalamus  it 
extends  forward  and  upward  from  the  corpus  mamillare  as  the  pars  tecta  columnae  formas. 
emerges  in  part  from  the  lateral  wall  of  the  3rd  ventricle  just  behind  the  commissura  anteiior  and 
runs  upward  and  somewhat  medianward  as  the  pars  libera  columnae  fornicis,  soon  fusing 
completely  with  its  fellow  of  the  opposite  side ;  the  pars  libera  forms  the  anterior  houndaiy  of 
the  foramen  interventriculare  [Monroi]  (see  p.  666).  The  coypus  fornicis  reaches  from  the  legion 
of  the  foramen  interventriculare  backward  and  somewhat  upward  as  far  as  the  middle  of  the 
thalamus ;  in  this  course  it  is  separated  from  the  roof  of  the  3rd  ventricle  and  from  the  uppei 
surfaces  of  the  thalami  by  the  tela  chorioidea  ventriculi  tertii.  It  is  fused  behind  with  the 
inferior  surface  of  the  corpus  callosum ;  in  front  it  is  united  with  that  body  by  the  septum 
pellucidum.  The  inferior  surface  presents  a  groove-like  depression  in  the  middle.  Each  half  is 
rather  rounded  in  cross-section  in  front,  more  triangular  behind,  and  is  drawn  out  laterally 
into  a  fine  edge,  taenia  fornicis,  from  which  the  lamina  epithelialis  of  the  plexus  chorioideus 
ventriculi  lateralis  extends  out ;  the  two  taeniae  fornicis  become  continuous  with  each  other  in 
front,  over  the  foramen  interventriculare.  The  crus  fornicis  is  markedly  flattened  and  directly 
attached  to  the  inferior  surface  of  the  corpus  callosum ;  it  runs  obliquely  backward ,  lateral- 
ward  and  downward  on  each  side,  over  the  pulvinar,  to  the  inferior  horn  (see  p.  669).  The 
two  crura  fornicis  hound  a  triangular  area,  which  is  closed  behind  by  the  splenium  corporis 
callosi,  and  the  floor  of  which  is  formed  by  the  inferior  surface  of  the  corpus  callosum  (see 
Fig.  772);  the  transverse  fibres  visible  in  this  area  form  the  commissura  hippocampi. 

The  ventriculus  lateralis  (lateral  ventricle)  (see  also  Figs.  769  and  772—774)  is  the 
paired  cavity  which  is  situated  symmetrically  within  each  cerebral  hemisphere ;  it  is  connected 
by  the  foramen  interventriculare  [Monroi]  with  the  3rd  ventricle  and  through  this  indirectly 
also  with  the  lateral  ventricle  of  the  other  side,  hut  is  otherwise  completely  closed ;  it  contains 
a  small  amount  of  liquor  cerebrospinalis. 
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772.  Tela  chorioidea  ventriculi  tertii,  laid  bare  from  above. 

(The  specimen  has  been  prepared  in  a  similar  way  to  that  in  Fig.  769,  except  that  the  corpus 
callosum,  along  with  the  fornix,  has  been  cut  through  and  reflected  backward.  The  tela  chorioi¬ 
dea  ventriculi  lateralis  has  been  removed  at  the  taenia  fornicis.) 

Ventriculus  lateralis  (continued)  (see  also  Figs.  769, 771, 773  and  774).  It  resembles  on 
each  side,  in  the  main,  a  horse-shoe,  open  in  front  (see  Fig.  771),  the  upper  end  of  which,  cornu  ante¬ 
rius,  lies  in  the  frontal  lobe  and  the  lower  end  of  which,  cornu  inferius,  lies  in  the  temporal  lobe ;  from 
the  posterior  convexity,  a  shortprocess,  cornu  posterius,  projects  into  the  occipital  lobe;  the  part  be¬ 
tween  the  foramen  interventriculare  and  the  cornu  posterius  is  called  th epars  centralis.  The  lateral 
ventricle  is  partly  bounded  by  the  gray  corpus  striatum  (striate  body)  (seep.  690),  of  which  the  an¬ 
terior,  flask-like,  thickened  end  forms  the  lateral  inferior  wall  of  the  cornu  anterius;  by  means  of  its 
long,  narrow,  posterior  part  it  extends  through  the  pars  centralis  and,  thence,  markedly  curved,  into 
the  roof  of  the  cornu  inferius.  This  free  surface  belongs  to  that  part  of  the  corpus  striatum,  known 
as  nucleus  caudatus  (tailed  nucleus)  and  has  a  corresponding  form;  its  anterior  portion  is 
called  caput  nuclei  cauclati,  its  posterior  and  lower  portion,  cauda  nuclei  cauclati. 

Spalteholz,  Atlas.  6th  ed.  43 


Nuclei  corporis  mamillaris 


672 


Brain. 

Stria  longitudinalis  medialis 
Stria  longitudinalis  lateralis  ^ 

Truncus  corporis  callosi''^. 


Cauda  nuclei  caudati 

Stria  terminalis 
Yena  terminalis 


Sulcus  corporis  callosi 


Lamina  chorioidea 
epithelialis 
Pars  centralis 
ventriculi  lateralis 

, Plexus  chorioideus 
ventriculi  lateralis 

-  Ependyma  ventriculi 
..Lamina  affixa 


;  —  Taenia  chorioidea 


'•  Taenia  fornicis 


Tela  chorioidea 
ventriculi  tertii 


^Plexus  chorioideus 
ventriculi  tertii 

'Taenia  thalami 

Stria  medullaris 
thalami 


^Ventriculus  tertius 


Corpus  fornicis  - 
Stratum  zonale  thalami  - 
Lamina  medullaris  thalami  - 
Nucleus  anterior  thalami - 
Nucleus  lateralis  thalami  - 

Nucleus  medialis  thalami - 

Fasciculus  thalamo- 
mamillaris  [Vicq  d’AzyriJ 
Massa  intermedia" 

Capsula  interna- 
Nucleus  lentiformis-- 
Hypothalamus-. 

Pedunculus  cerebri 
Tractus  opticus 


773.  Frontal  section  through  the  middle  of  the  third 

ventricle.  Magnification:  2:  1.  (The  relations  of  the . chorioid  plexus  are  some¬ 
what  schematically  represented;  the  origin  of  the  lamina  affixa  is  indicated  by  the  dotted  lines.) 

Ventriculus  lateralis  (continued)  (see  also  Figs.  769,  771,  772  and  774).  The 
anterior  part  of  the  nucleus  caudatus  rises  above  the  thalamus  in  front ;  the  middle  part  runs 
parallel  to  its  lateral  margin.  In  the  latter  situation,  the  stria  terminalis  (0.  T.  taenia  seini- 
circularis)  runs  on  the  surface  between  the  two,  from  the  region  of  the  foiamen  intei  ventn- 
culare  as  far  as  the  inferior  hom;  it  contains  a  band  of  medullated  fibres  and  is  coloied  bluish 
by  the  v.  terminalis  which  partly  covers  it.  The  layer  of  substance  which  covers  the  v.  tei- 
minalis  is  continued  as  a  thin  layer,  lamina  affixa  (see  also  Figs.  757  and  770) ,  upon  the 
neighboring  part  of  the  thalamus  and  is  originally  not  fused  to  the  thalamus,  so  that  the  v.  ter¬ 
minal  is  runs  extraventricularly ;  hut  it  fuses  already  in  the  embryo  with  the  thalamus ;  it  at  first 
increases  in  breadth  from  before  backward,  but  further  on  decreases ;  it  is  absent  in  the  inferior 
horn.  It  is  directlv  continuous  with  the  epithelium  of  the  plexus  chorioideus  ventriculi  lateralis, 
i.  e.  the  lamina  chorioidea  epithelialis,  and  on  removal  of  the  choroid  plexus  is  seen  to  tei- 
minate  in  a  delicate ,  torn  margin ,  taenia  chorioidea ;  the  latter ,  in  the  inferior  horn,  runs 
directly  medianward  from  the  cauda  nuclei  caudati,  is  connected  at  its  anterior  end  with  the 
taenia  fimbriae  and  at  the  foramen  interventriculare  with  the  taenia  thalami. 

The  cornu  anterius  (anterior  horn)  (see  also  Figs.  798  801)  resembles  a  part  of  the  cavit) 

of  a  bowl,  convex  forward,  upward  and  medianward ;  the  arch  of  the  howl  is  formed  by  the  most  an¬ 
terior  part  of  the  corpus  striatum  (see  also  p.  671).  Above  in  front,  and  below, .  it  is  bounded  by 
the  radiations  of  the  knee  of  the  corpus  callosum,  medianly  by  the  septum  pellucidum,  laterally  by 
the  caput  nuclei  caudati.  The  pars  centralis  is  an  approximately  horizontal  slit,  the  roof  of  which 
is  formed  by  the  inferior  surface  of  the  truncus  corporis  callosi;  its  inferior  surface  (see  also  Fig.  769) 
is  composed  of  the  middle,  narrow  part  of  the  nucleus  caudatus,  the  stria  terminalis,  the  lamina 
affixa,  the  lamina  chorioidea  epithelialis  of  the  plexus  chorioideus  ventriculi  lateralis,  as  well  as  the 
upper  surface  of  the  corpus  and  crura  fornicis.  The  cornu  posterius  (posterior  horn)  is  a  curved  slit 
of  variable  length,  convex  lateralward  in  the  horizontal  direction,  which  curves  in  a  hook-like  fashion 
around  the  deep  fissura  parietooccipitalis,  so  that  its  posterior  extremity  is  turned  medianward.  Its 
lateral,  superior,  limiting  surface  is  formed  by  that  part  of  the  radiation  of  the  corpus  callosum 
known  as  the  tapetum.  Two  variable  longitudinal  ridges  run  out  backward  upon  its  medial  surface 
from  the  end  of  the  pars  centralis  (see  Figs.  769 — 771  and  801).  The  inferior,  thicker  ridge,  calcar 
avis,  corresponds  to  the  anterior  part  of  the  fissura  calcarina,  which  here  shoves  the  thin  wall  of 
the  hemisphere  into  the  ventricle.  The  superior,  irregular  ridge,  bulbus  cornus  posterioris,  is  a 
thickening  of  the  hemispheric  wall  and  is  formed  by  fibres  of  the  corpus  callosum. 
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774.  Frontal  soction  through  the  inferior  horn  of 
the  right  lateral  ventricle,  viewed  from  behind.  Magnific.:  2:1. 

(The  choroid  plexus  is  somewhat  schematically  represented.) 
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775.  Inferior  horn  of  the  right  lateral  ventricle, 

anterior  half,  viewed  from  above  and  behind. 

(The  temporal  lobe  has  been  removed  by  a  frontal  section  and  the  roof  of  the  inferior  horn 

afterwards  cut  away.  See  also  Figs.  770,  771  and  774.) 
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Ventriculus  lateralis  (continued)  (see  Figs.  769-775).  The  cornu  informs  (in¬ 
ferior  horn)  is  a  curved  slit  which  passes  forward  along  the  medial  margin  of  the  temporal 
[ohe  but  does  not  reach  its  apex.  Its  narrow,  inferior  wall  is  developed  behind  from  a  feebly 
arched  triangular  area,  trigonmn  collaterale,  which  is  situated  between  the  calcar  avis  and 
the  hippocampus  and  extends  also  into  the  beginning  of  the  posterior  horn,  it  is  sometimes 
elevated  in  the  form  of  a  longitudinal  ridge  (eminentia  collaterahs),  due  to  the  bulging  m  of 
the  wall  of  the  hemisphere  by  the  fissura  collateralis.  The  lateral  and  superior  wall  is  t  e 

immediate  continuation  of  the  similar  surface  of  the  posterior  horn  and  ls  fo™ed  m  dhe  sa“e 
wav  (see  p.  672)  but  medianward  it  contains  in  addition  the  lowermost  end  of  the  cauda  nuclei 
caudati  The  medial  wall  is  formed  by  a  thick,  white,  longitudinal’  ridge,  hippocampus,  curved, 
like  a  sickle,  which  begins  gradually  behind  at  the  end  of  the  pars  centralis  and  ends  in  front 
expanded,  in  the  uncus  [gyri  hippocampi];  its  surface  is  divided,  in  front,  by  2  4  flat,  ladia 

grooves  into  a  number  of  flattened  elevations,  digitationes  hippocampi.  The  ridge  corresponds  to 
the  fissura  hippocampi  and  is  caused  by  it.  The  white  covering  of  the  hippocampus  is  connected  at 
its  medial  margin  with  the  fimbria  hippocampi,  a  triangular  white  strip  which  passes  forward 
as  far  as  the  uncus  and  forms  the  direct  continuation  of  the  crus  formcis  (see  also  Fig.  7bl). 
It  ones  over  by  a  lateral,  sharpened  edge  into  the  epithelium  of  the  plexus  chonoideus  ven- 
triculi  lateralis  and,  when  the  choroid  plexus  is  removed,  ends  in  a  delicate  torn  margin, 
taenia  fimbriae  (see  p.  670).  The  largest  part  of  the  fimbria  is  situated  outside  of  the 
ventricle  and  is  separated  from  the  fissura  hippocampi  and  the  gyrus  hippocampi  by  a  narrow, 
peculiarly  notched  strip  of  gray  substance,  fascia  dentata  hippocampi,  which,  in  front,  enc  s 
in  the  uncus  and,  behind,  goes  over  into  the  fasciola  cinerea  (see  p.  668).  The  part  of  the 
gyrus  hippocampi  adjoining  this  is  covered  by  a  delicate  reticular  layer  of  white  substance 
the  substantia  reticularis  alba  [Arnoldi],  the  relations  of  which  are  represented  in  Figs.  774 

and  1  ‘5;^  mater  encephali  (see  p.  642)  lies  everywhere  closely  in  contact  with  the 
external  surface  of  the  brain  and  penetrates  also  into  the  depths  of  the  cerebral  sulci.  In 
addition  it  penetrates  into  the  fissura  cerebelli  transversa,  forming  there  the  tela  chonoidea 
ventriculi  quarti  (see  p.  654).  Farther,  it  passes  into  the  fissura  cerebn  transversa  as  the  tela 
chorioidea  ventriculi  tertii  (0.  T.  velum  interpositum)  (see  Figs.  748,  772  and  773).  The  lattei 
is  a  triangular  duplicature  which  ends  blind,  in  front,  at  the  foramen  interventnculare.  It 
consists  1.  of  an  upper  lamella  which  is  attached  to  the  inferior  surface  of  the  corpus  callosum 
and  of  the  fornix ,  2.  of  an  inferior  lamella  which  covers  the  largest  part  of  the  superior  sur¬ 
face  of  both  thalami  and  in  addition ,  covered  by  the  lamina  chorioidea  epithelialis  (p.  666), 
forms  between  the  two  thalami,  the  roof  of  the  third  ventricle,  and  3.  of  loose  connective  tissue, 
the  continuation  of  the  subarachnoidal  connective  tissue  of  the  cisterna  venae  cerebri  inagnae 
(see  n  706)  Within  the  latter,  running  from  before  backward,  close  to  one  another,  are  the  two 
venae  cerebri  intemae  (see  Fig.  772)  which  unite  in  the  region  of  the  corpus  pineale  to  form 
the  broad,  unpaired  v.  cerebri  magna  [Galeni],  The  latter  passes  around  the  splemum 
corporis  callosi  upward  and  to  the  front  and  runs  from  behind  at  an  acute  angle  into  the 
beginning  of  the  sinus  rectus  (see  Figs.  542  and  815).  Each  v.  cerebri  interna  receives,  in  front  the 
v  iepti  pellucidi  which  comes  from  the  septum  pellucidum,  and  the  v.  terminalis,  which 
passes  forward  in  the  stria  terminalis;  one  of  these  two  receives  the  very  tortuous  v  chorioidea, 
which  runs  in  the  plexus  chorioideus  ventriculi  lateralis.  Hanging  down,  on  each  side,  from 
the  inferior  lamella  into  the  cavity  of  the  third  ventricle,  very  close  to  the  median  plane,  is  a 
narrow  strip  of  lobulated,  villus-like,  reddish  processes;  those  of  the  two  sides  together,  are  called 
the  plexus  chorioideus  ventriculi  tertii  (venous  plexus  of  the  third  ventricle)  (see  Fig.  7  /3); 
they  are  covered  by  the  lamina  chorioidea  epithelialis.  A  similarly  constructed  hut  thicker  strip, 
plexus  chorioideus  ventriculi  lateralis  (venous  plexus  of  the  lateral  ventricle)  (see  bigs. 
and  771—774),  penetrates  on  each  side,  between  the  fornix  and  fimbria  on  the  one  hand,  and  the 
stria  terminalis  on  the  other  hand,  into  the  pars  centralis  and  into  the  cornu  informs  of  the 
lateral  ventricle,  being  esnecially  well  developed  at  the  junction  between  the  pars  centralis  an 
the  inferior  horn  where  it  is  called  the  glomus  chorioideum;  the  lamina  chorioidea  epithelialis, 
which  covers  it,  proceeds  from  the  taenia  fornicis  and  from  the  taenia  fimbriae  to  the  taenia 
chorioidea.  The  two  strips  of  the  plexus  chorioideus  ventriculi  tertii  and  the  plexus  chonoidei 
of  the  two  lateral  ventricles  are  connected  with  one  another  at  the  foramen  interventncu  are. 
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786 


776.  Brain-stem  of  an  adult,  viewed  from  behind  and  from  the 
right  and  showing  the  directions  of  the  sections  represented  in  Figs.  778' — 786. 

Magnification :  6:7. 


777.  Brain-stem  of  an  8 — 9  month  human  fetus, 

viewed  from  behind  and  somewhat  from  the  right,  showing  the  direction 

of  the  sections  represented  in  Figs.  788 — 795. 

Magnification:  4:8. 
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778.  Through  the  decussation  of  the  pyramids.  Magnification:  6:1. 
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779.  Between^  the  decussation  of  the  pyramids  and  the  olives.  Magnification:  6:1. 


778 — 786.  Transverse  sections  through  the  brain¬ 
stem  of  an  adult.  White  substance  black;  gray  substance  light. 
Motor  nuclei  red.  Sensory  nuclei  of  termination  colored  violet  (except  the 
nuclei  of  the  n.  cochlearis  which  are  colored  yellow).  (Held.) 
Concerning  the  level  and  direction  of  the  sections  see  Fig.  776. 

(The  sections  in  Figs.  778—796  have  been  arranged  so  that  their  dorsal  margins  are  upward.) 
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780.  Through  the  middle  of  the  olives.  Magnification:  4.5:1. 
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782.  Level  of  the  roots  of  the  n.  facialis  and  n.  abducens.  Magnification:  3:1. 
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783.  Level  of  the  roots  of  the  n.  trigeminus.  Magnification:  3:1. 
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786.  Level  of  root  of  n.  oculomotorius.  Magnification:  3:1. 
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787.  Transverse  section  through  the  corpora 
quadrigemina  and  cerebral  peduncles,  somewhat 

schematic.  Pyramidal  tract  red;  medial  lemniscus  to  the  [ventro]lateral 
nucleus  of  the  thalamus  blue;  brachium  conjunctivum  green;  auditory  path 
yellow;  temporal  pontile  path  (Tiirck’s  bundle)  light  brown;  frontal  pontile 

path  (Arnold’s  bundle)  dark  brown.  (Held.) 

(TheTsections  represented  by  Figs.  778 — 796  are  regularly  so  arranged  that  their  dorsal  margins 

are  upward.) 
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789.  Level  of  radix  n.  hypoglossi  and  radix  n.  vagi. 


788—795.  Transverse  sections  through  the  brain¬ 
stem  of  an  8—9  month  fetus;  the  nerve  fibres 
are  not  yet  completely  medullated.  Magnification:  6:i. 

White  matter  black;  gray  matter  light.  Motor  roots  and  nuclei,  as  well  as 
the  pyramidal  tract  red;  roots  and  primary  terminal  nuclei  of  the  sensory 
cerebral  nerves  (except  the  yellow-colored  n.  cochlearis  and  its  indirect 
continuations)  violet ;  secondary  (ascending)  paths  from  the  nuclei  of  the 
posterior  funiculi  blue;  brachium  conjunctivum  green.  (Held.) 

Concerning  the  level  and  direction  of  the  sections  see  Fig.  777. 

(The  sections  represented  by  Figs.  778 — 796  are  so  arranged  that  their  dorsal  margins  are 

upward.) 
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790.  Level  of  the  tuberculum  acusticum  (on  the  left  side)  and  of  the 
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791.  Level  of  entrance  of  the  n.  acusticus  (left  side:  n.  vestibularis, 
right  side:  n.  cochlearis)  and,  on  the  left,  of  the  exit  of  the  n.  facialis. 
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792.  Level  of  exit  of  the  n.  facialis  and  of  the  nucleus  n.  abducentis. 
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793.  Level  of  roots  of  the  n.  trigeminus. 

792  and  793.  Region  of  the  corpus  trapezoideum. 
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794.  Level  of  the  decussatio  nervorum  trochlearium 

(radix  n.  trocklearis  see  Fig.  785). 
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795.  Level  of  exit  of  the  n.  oculomotorius. 
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796.  Section  through  the  middle  of  the  cere¬ 
bellum  and  through  the  medulla  oblongata. 

Approximately  in  the  direction  of  the  radiation  of  the  corpora  restiformia 
(after  a  preparation  by  P.  Flechsig).  Magnification:  4:1.  (Held.)  White 

substance  black;  gray  substance  light. 

Motor  nuclei  red,  sensory  blue,  acoustic  yellow. 
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797.  Section  through  the  brain  in  the  direction 

of  the  brachia  conjunctiva. 

Distribution  of  the  principal  masses  of  gray  and  white  matter  in  the  brain. 

In  the  region  of  transition  from  the  spinal  cord  to  the  medulla  oblongata  the  masses  of 
white  and  gray  matter  undergo  greater  or  less  alterations  m  character  and  position;  and  far  ei- 
more  new  masses  of  grey  matter  appear  and  corresponding  to  them  new  tracts  of  white  fibies. 
A  specially  marked  shifting  of  individual  parts  is  brought  about  by  the  separation  of  the 
parts  of  the  spinal  cord  situated  dorsally  from  the  central  canal,  in  such  a  manned  that 
the  dorsal  masses  of  the  cord  are  moved  laterally  and  the  central  canal  opens  up  as  a  tians- 
versely  striated  slit.  Consequently  the  form  and  delineation  of  the  cross-sections  is  different 

at  diffeient^  cervical  ion  peculiarities  are  to  he  noted  m  that  the  fibres  of  the  n 

accessorius  from  the  anterior  horn  (see  p.  700)  ,  in  the  region  of  the  upper  5-7  cervical 

segments,  run  outward  through  the  lateral  tract.  _  Wmfflp<3 

\t  the  level  of  the  root  fibres  of  the  1st  cervical  nerve,  (see  Fig.  778)  the  fibie  bundles 

of  the  fasciculus  cerebrospinalis  lateralis  [pyramidalis  lateralis]  (lateral 

thron  uh  the  anterior  horn  obliquely  medianward,  ventralward  and  upward,  cioss  the  middle 
lhie  tdecussatio  pyramidum)  (see  also  p.  649)  and  join  the  fasciculus  cerebrospinalis  anterior 
( anterior  pyramidal  tract)  of  the  opposite  side  forming  together  the  pyramis  f medullae 
oblonaataef  ( see  Figs.  778—781,  788—791  and  796),  nearly  triangular  in  cross  section, 
wind?  projects  fron?  the  ventral  surface  of  the  medulla  oblongata  as  a  prominence  direc  y 
next  to  the  fissura  mediana  anterior  (see  p.  648),  and  which  extends  as  a  close  and  distinct 
mass  to  the  lower  border  of  the  pons;  the  bundles  forming  the  pyramis,  fasewuh pyramidales, 
are  continued  cerebralward  directly  in  the  fasciculi  longitudinales  [PJ™mdal“-l °) 

(see  p.  688),  and  are  separated  by  the  transverse  fibres  of  the  latter  into  bundles  o.  ditteie 

thicknesses.^  of  ^  pyramidal  decussation  (see  Figs.  778,  779  and  788)  there  appears 

in  the  fasciculus  gracilis  a  long  wedge-shaped  mass  of  gray  matter,  the 
gracilis,  which  produces  the  clava  (see  p.  649)  on  the  surface,  and  a  little  further  up  m  the 
fasciculus  cuneatus,  there  appears  the  nucleus  fasciculi  cuneati,  which  corresponds  superficially 
to  the  tuherculum  cuneatum  (see  p.649);  both  are  connected  with  the 

Corresponding  to  the  divergence  of  the  posterior  bundles  (see  p.  649),  their  so  called  posterior 
nuclei  are  also  shifted  lateralward  (see  Fig.  789).  They  extend  upward  getting  smaller  as 
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they  go,  until  about  the  lower  end  of  the  area  acnstica  (see  p.  649).  The  posterior  horn  cor¬ 
responding  to  the  decreasing  of  the  lateral  pyramidal  tract  is  gradually  displaced  lateralward 
and  ventral  ward  (see  Figs.  778,  779,  788  and  789),  and  soon  disappears  altogether;  only  its  sub¬ 
stantia  gelatinosa  [Rolandi]  remains,  becomes  thicker  and  is  continued  as  a  thick,  gray  mass, 
the  nucleus  tractus  spinalis  n.  trigemini,  which  reaches  almost  to  the  surface  laterally,  and 
is  there  in  contact  with  the  tractus  spinalis  n.  trigemini  (see  also  p.  698);  it  bulges  out 
as  the  tuberculum  cinereum  (see  p.  649)  more  noticeably  in  the  child  than  in  the  adult. 

From  the  cells  of  the  nuclei  in  the  posterior  tracts  at  which  all  fibres  of  the  posterior 
tracts  terminate,  other  fibres  orginate  and  run  in  concentric  arches  around  the  central  canal 
medianward,  ventralward  and  cerebralward,  (fibrae  arcuatae  internae)  (see  Figs.  778,  779,  788 
and  789).  They  intersect  the  fibres  of  the  other  side  ventrally  to  the  central  canal  (decussatio 
lemms corum) ,  and  on  crossing  the  median  line  bend  on  the  other  side  into  a  region 
which  lies  close  to  the  medially  running  raphe ,  between  the  latter  and  the  nucleus  olivaris 
infeiioi ,  and  diiectly  dorsal  to  the  pyramid,  and  is  known  as  stratum  interolivare  lemnisci, 
(see  Figs.  780,  781,  789—791  and  796).  Below  the  decussatio  lemniscorum  adjoins  the  cerebral 
end  of  the  decussation  of  the  pyramids  and  above  it  extends  to  near  the  region  of  the  hypo¬ 
glossal  nuclei.  The  stratum  interolivare  lemnisci  is  continued  dorsally  directly  into  "the 
substantia  reticularis  alba  (see  below) ;  its  fibres  run  vertically  cerebralwards  and  pass  above 
the  olivary  nuclei,  directly  into  the  lemniscus  medialis  [sensitivus]  (see  p.  688). 

.  ^he  continuation  of  the  laterally  displaced  upper  ends  of  the  posterior  tracts  and 
posterior  nuclei  one  can  see  on  cross-section  an  area  of  medullated  fibres,  the  corpus  resti- 
forme  (see  Figs.  780—783,  789—792  and  796),  which  extends  almost  to  the  surface  (see 
pp.  649  and  700). 

With  the  separation  of  the  spinal  cord  matter  lying  dorsal  to  the  central  canal  and 
"uith  the  widening  out  of  the  central  canal  into  the  4^  ventricle,  the  masses  of  gray  matter 
which  were  ventral  to  it  (stratum  nuclear e  medullae  oblongatae)  come  directly  to  the  surface 
of  the  ventricle,  and  under  the  floor  of  the  rhomboid  fossa  and  partly  further  caudalward  are 
situated  most  of  the  nuclei  of  the  motor  and  the  primary  terminal  nuclei  of  sensory  cerebral 
nerves  (see  Figs.  780—783,  789—793,  796  and  805)  and  the  ascending  nerve  tracts  from  the 
spinal  cord  connected  with  them.  As  a  special  structure  there  appears  the  formatio  reticularis 
(see  Figs.  778—785  and  788—796).  This  consists  of  partly  longitudinal  and  partly  transverse 
medullated  fibres  largely  interwoven  with  each  other  and  containing  individual  ganglion  cells 
or  small  masses  of  gray  matter.  In  the  lowermost  part  of  the  medulla  oblongata,  in  direct 
connection  with  the  formatio  reticularis  of  the  spinal  cord  (see  p.  641),  it  begins  with  those 
lemains  of  the  anterior  and  lateral  funiculi  which  are  to  be  seen  above  the  pyramidal  decus¬ 
sation  and  with  the  remains  of  the  anterior  horns.  Below,  it  lies  between  the  pyramids  and 
olives  on  the  one  hand  and  the  nuclei  of  the  posterior  funiculi  {see  abore)  on  the  other;  it  then 
approaches  close  to  the  floor  of  the  rhomboid  fossa  and  is  continued  through  the  dorsal 
portion  of  the  pons  (see  p.  688)  as  far  forward  as  the  level  of  the  inferior  colliculi  of  the 
corpora  quadrigemina.  The  medial  region ,  bounded  lateralward  by  the  root  fibres  of  the 
n.  hypoglossus  .  (see  Figs.  780  and  789),  is  relatively  poor  in  ganglion  cells  and  is  called  the 
substantia  reticularis  alba  in  contrast  with  the  area  situated  lateralward  from  it,  the  sub¬ 
stantia  reticularis  grisea. 

On  the  ventral  side  (see  Figs.  780—782,  789—791,  796  and  798)  the  nucleus  olivaris 
inferior  appears  in  the  olive ;  it  is  a  shell-like,  much  folded  gray  mass  which  is  open  median- 
waid  at  the  hilus  nuclei  olivaris small  detached  portions  of  ]ts  gray  matter  are  known 
as  the  nucleus  olivaris  accessorius  medialis  and  dorsalis  (medial  and  dorsal  accessory  olive). 
At  the  same  level  the  nuclei  arcuati  (see  Figs.  780  and  781),  flat  masses  of  gray  matter,  lie 
in  the  fibrae  arcuatae  externae  (see  p.  649  and  700)  on  the  ventral  and  medial  surfaces  of 
the  pyramids. 

About  the  level  of  the  lower  border  of  the  pons  cranialward  from  the  nucleus  olivaris 
inferior  lies  a  poorly  defined,  small  gray  mass,  the  nucleus  olivaris  superior,  or  upper  olive 
(see  Figs.  782,  783,  792  and  793),  which  is  separated  from  the  fibres  of  the  pons,  by  a  strong 
transverse  band,  the  corpus  trapezoideum,  or  trapezoid  body  (see  Figs.  782,  783,  792  and  793). 
It  is  thus  termed  as  in  lower  animals  in  which  the  pons  does  not  extend  so  far  down,  it  is  visible 
as  a  trapezoid  area,  free  in  the  ventral  surface  of  the  medulla  oblongata,  laterally  to  the 
pyramids  between  the  pons  and  the  olive.  The  big  ganglion  cells  which  lie  among  the  fibres 
of  the  trapezoid  body ,  near  the  middle  line ,  are  known  as  the  nucleus  corporis  trapezoidei. 
The  trapezoid  body  originates  in  the  cells  of  the  nucleus  n.  cochlearis  ventralis,  runs  in  bundles 
through  the  medial  lemniscus  and  continues  (see  p.  700)  directly  into  the  lemniscus  lateralis 
[acusticus]  (see  ligs.  <84,  785,  787  and  794),  which  gradually  moves  lateralward  and  dorsal- 
ward,  comes  at  the  isthmus  rhombencephali  directly  under  the  surface  as  the  trigonum 
lemnisci  (see  p.  655)  and  ends  in  the  corpora  quadrigemina  (see  p.  700). 

Spalt eholz,  Atlas.  6th  ed. 
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798.  Section  through  the  brain  in  the  direction 
of  the  cerebral  peduncles,  viewed  from  in  front. 

(In  the  left  half  of  the  cerebrum  a  second  cut  has  been  made  parallel  to  the  first  and  a  plane 

situated  somewhat  further  dorsalward  represented.) 

Lemniscus  medialis  [sensitivus]  (see  Figs.  782—787  and  792 — 795)  is  the  name  given  to 
the  transversely  oval-shaped  field  of  vertically  running  fibres  which  lies  close  to  the  upper 
surface  of  the  pons  and  in  which  the  fibres  of  the  stratum  interolivare  lemnisci  (see  p.  687)  are 
directly  continued.  This  hand  of  the  medial  lemniscus  first  widens  gradually,  then  moves 
laterally  and  dorsalward,  close  to  the  lateral  lemniscus  as  far  as  near  the  upper  surface  of  the 
isthmus  rhombencephali  and  can  then  be  followed  up  (see  Figs.  786  and  787)  as  a  poorly 
defined  cross  section  laterally  and  dorsally  to  the  nucleus  ruber  tegmenti  (see  p.  689),  to  the 
ventrolateral  nucleus  of  the  thalamus  (see  also  p.  695). 

In  the  region  of  the  pons  (see  Figs.  782 — 785,  798  and  794)  two  divisions  are  to  he 
noted.  The  larger,  ventral  one,  pars  basilaris  pontis,  consists  of  transverse  fibres  which  run 
lateralward  to  the  brachia  pontis;  these  fibres  contain  between  them  irregular  groups  of  gray 
matter,  nuclei  pontis,  are  pierced  on  each  side  by  the  fasciculi  longitudinales  [pyramidales] , 
and  thus  divided  into  fibrae  pontis  superficiales  and  profundae.  The  dorsal  division,  pars 
dorsalis  jiontis,  extends  as  far  as  the  rhomboid  fossa. 
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The  cerebellum  ( see  Figs  748,  796  and  797)  consists  also  of  white  and  gray  matter, 
the  latter  covers  the  whole  surface  as  the  cerebellar  cortex  ( substantia  corticalis);  in  it  in 
a  tresh  or  properly  hardened  preparation,  two  layers  can  be  made  out  even  with  the  naked 
eye,  an  inner  yellowish  or  reddish-brown  layer,  stratum  granulosum  ( granular  layer )  and  an 
outer  gray  layer,  stratum  einer eum;  between  these  two  lies  the  narrow  stratum  gangliosum 
(Putkinje  s  cells).  In  the  interior  of  the  cerebellum  the  white  matter  forms  a  continuous  mass 
coi  pus  medulläre ;  this  is  small  in  the  worm  but  markedly  developed  in  the  hemispheres.  From 
it  go  oft  into  the  interior  of  the  individual  lobes  medullary  layers,  laminae  medulläres,  which 
m  turn  send  off  secondary  and  tertiary  laminae  into  the  lobules  and  gyri,  so  that  upon  a 
sagittal  median  section  of  the  worm  (see  Fig.  748)  a  tree-like,  much  branched  figure,  arbor 
t'ltae,  is  produced.  In  the  corpus  medulläre  lie  several  gray  masses  (see  Figs.  796  and  797)  • 
hus  near  the  worm  on  each  side  is  the  jagged  and  markedly  convoluted  nucleus  dentatus,  the 
hilus  nuclei  dentati  of  which  looks  medianward;  medial  from  it  is  the  club-shaped  nucleus 
embohforms  (the  cork  or  plug)  and  medianward  from  this  one  or  several  nuclei  globosi 
(spbened  nuclei );  in  the  worm  on  each  side,  close  to  the  ventricular  cavity,  is  the  nucleus 
fastigu  (nucleus  of  the  roof)  which  is  thicker  m  front  and,  behind,  runs  out  into  several  points. 

, , le  •  er ,  white  fibres  which  passes  along  the  lateral  surface  of  the  nucleus  dentatus  is  called 
the  capsula  nuclei  dentati. 

a  ^no\nC!!e  °7f  fibres  originating  chiefly  in  the  hilus  nuclei  dentati  (see  Figs.  797  and  806 
and  p.  702)  the  brachium  conjunctivum,  lies  at  first  on  the  medial  side  of  the  fibres  of  the 

rl? Up-  reSiof?ri^QKWhlci1  ™n,  t0  theT  cerebellum  (see  782,  783,  792  and  793)  and  then 
(see  bigs.  <34,  <85  and  f94)  as  a  bundle  bent  in  cross-section,  partly  covered  bv  the  lem¬ 
niscus  lateralis,  runs  converging  with  the  one  from  the  other  side  to  the  corpora  quadri- 
gemma.  Both  of  the  brachia  approach  each  other  gradually  in  their  medial  and  ventral 
portions  and  their  fibres  intersect,  ventrally  to  the  corpora  quadrigemina  (decussatio  brachii 
conjunctivi)  (see  Figs.  <85  <9<  and  806).  From  there  they  run  on  each  side  as  circular  tracts 
inside  the  tegmentum  pedunculi]  (see  Figs.  786,  787,  795  and  808)  ventrally  to  its  central 
gra\  matter,  toward  the  brain,  and  soon  enlarge  through  the  deposition  of  gray  matter  to 
5  nucleus  ruher  [tementi]  (red  nucleus  of  the  tegmentum)  (see  Figs.  786 

8°1),  from  the  upper  end  of  which  they  for  the  most  part  reach  the  ventrolateral 
nucleus  of  the  thalamus  (see  also  p.  702). 

In  the  mid-brain  (see  Figs.  785,  786,  794  and  795)  the  aquaeductus  cerebri  is  completely 
surrounded  by  a  gray  mass,  stratum  griseum  centrale,  which  is  the  direct  continuation  of  the 
gray  covering  of  the  floor  of  the  rhomboid  fossa.  In  it  lie  also  the  nuclei  of  origin  of  the 
nn.  trochleans  and  oculomotorius  and  one  nucleus  of  origin  of  the  motor  root  of  the  n  tri- 
gemmus  (see  also  Fig.  805).  In  its  ventral  part,  in  the  interior  of  the  tegmentum  [pedunculi] 
fsee  p.  655),  lies  the  spherical  gray  mass  called  the  nucleus  ruber  [tegmentij  and  ventral  from 
tins  (see  above),  between  the  medial  lemnicus  and  the  base  of  the  cerebral  peduncle  is  a  larger 
area  substantia  nigra  (see  Figs.  786,  797  and  798),  dark  colored  even  to  the  naked  eye  owing 
to  its.  markedly  pigmented  ganglion  cells,  it  extends  upward  into  the  hypothalamus/  Dorsal- 
ward  in  the  centre  of  the  inferior  colliculus  is  a  lenticular  gray  mass,  nucleus  colliculi  inferioris 
(see  rig.  <58),  and  in  the  superior  colliculus  covered  by  a  layer  of  white  matter,  stratum 
zonale,  is  a  manifoldly  lamellated  gray  mass,  stratum  griseum  colliculi  superioris  (see  Fig.  786). 

In  the  inter-brain  (see  p.  646)  in  the  region  of  the  hypothalamus,  lying  within  the 
corpus  mamfflare  (see  ligs.  773  arid  798),  covered  by  a  layer  of  white  matter,  are  two  gray 
masses,  nuclei  corporis  mamillaris.  In  these  ends  partly  the  columna  formicis,  and  from  them 
runs  the  fasciculus  thalamomamillaris  [Vicq  d’Azyri]  (see  Figs.  773  and  798)  to  the  nucleus 
anterior  thalami.  Directly  continuous  with  the  stratum  griseum  centrale  of  the  mid-brain  is 
a  layer  of  gray  matter,  pars  grisea  hypothalami,  which  invests  the  floor  of  the  third  ventricle  as 
lar  forward  as  the  infundibulum,  covering  also  the  medial  surface  of  the  hypothalamus  and 
thalamus;  it  also  forms  the  massa  intermedia  (see  p.  666).  In  the  depth  lies  a  special  lens¬ 
shaped,  gray  mass,  the  nucleus  hypothal amicus  [corpus  Luysi]  (see  Figs.  797,  798  and  801), 
directly  in  contact  with  the  dorso-medial  surface  of  the  base  of  the  cerebral  peduncle;  it  begins 
approximately  in  the  middle  of  the  nucleus  ruber  and  extends  farther  rostralward  than  this 
I  he  thalamus  contains  (see  p.666  and  Figs.  773,  798  and  810)  several  gray  nuclie  which 
are  partly  circumscribed  by  sharply  defined  layers  of  white  matter,  laminae  medulläres 
thalami;  the  largest  mass  which  reaches  dorsalward  as  far  as  the  pulvinar  is  called  the 
nucleus  lateralis  thalami  on  which  in  the  depth  may  be  distinguished  a  nucleus  ventrolateralis 
/  posterior]  and  a  nucleus  ventrolateralis  anterior ;  besides  this  there  may  be  distinguished  the 
nucleus  medialis  thalami  and,  under  the  tuberculum  anterius,  the  nucleus  anterior  thalami;  in 
a  dition,  another  centrally  situated  mass  is  especially  striking,  usually  in  the  posterior  part  of 
the  thalamus,  the  nucleus  centralis  (centre  median).  The  corpus  geniculatum  laterale  (see 
Fig.  786)  and  mediale  (see  I  igs.  786  and  801)  each  contains  a  large  nucleus,  nucleus  corporis 
gemculati  lateralis  and  medialis;  the  trigonum  habenulae  (see  Fig.  801)  contains  a  small  gray 
mass,  nucleus  habenulae.  .  .  * 
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799  and  800.  Frontal  sections  of  the  brain 

left  half,  viewed  from  behind, 

through  the  commissura  anterior.  in  front  of  the  commissura  anterior. 

The  cerebral  hemisphere  is  covered  on  its  whole  surface  by  a  layer  of  gray  matter, 
the  cerebral  cortex  (substantia  corticalis)  (see  Figs.  797 — 801).  In  the  depth,  in  the  neigh¬ 
borhood  of  the  nuclei  of  the  thalamus,  lies  the  gray  corpus  striatum,  separated  from  these  and 
from  the  cortex  by  layers  of  white  matter ;  it  is  divided  itself  by  masses  of  white  fibres  (cap- 
sula  interna,  see  below)  into  a  medial  part,  the  nucleus  caudatus  (see  p.  671  and  Figs.  769, 
771,  773  and  798 — 801),  bordering  on  the  cavity  of  the  lateral  ventricle,  and  a  lateral  part, 
the  nucleus  lentiformis  (see  Figs.  769,  771,  778  and  797 — 801),  buried  in  the  interior.  The 
latter  lies  also  laterally  of  the  thalamus  and  is  wedge-shaped.  It  does  not  reach  so  far  for¬ 
ward  as  the  nucleus  caudatus  nor  backward  nearly  so  far  as  the  thalamus,  it  is  divided  in 
to  three  parts  by  two  thin  medullary  layers ,  concentric  with  the  convex  lateral  surface.  Of 
the  parts  of  the  nucleus  lentiformis,  the  medial  and  middle  portions  together,  pale  and  like 
the  adjacent  thalamus,  are  called  the  globus  pallidus,  while  the  lateral  largest  part,  putamen, 
is  colored  dark -gray  like  the  nucleus  caudatus;  putamen  and  nucleus  caudatus  are  partly  con¬ 
nected  with  each  other  in  their  frontal  portions  (see  Figs.  771  and  797 — 80l).  The  medial 
boundary  of  the  lentiform  nucleus  (see  Figs.  769  and  798 — 801)  is  formed  by  a  broad  mass 
of  white  matter,  capsula  interna.  This  is  bent  at  an  angle  (see  Fig.  801)  and  is  subdivisible 
into  a  pars  frontalis  capsulae  internae  between  the  nucleus  caudatus  and  the  lentiform 
nucleus,  a  genu  capsulae  internae,  and  a  pars  occipitalis  capsulae  internae  between  the 
thalamus  and  the  nucleus  lentiformis.  It  is  separated  by  a  thin  medullary  layer,  capsula 
externa ,  from  a  narrow  layer  of  gray  matter,  claustrum  (bulwark) ;  the  medial  surface  of  this 
is  smooth  hut  its  lateral  surface  presents  small  projections  corresponding  to  the  gyri  of  the 
island.  The  claustrum  is  separated  from  the  cortex  of  the  island  by  a  further  layer  of 
white  matter. 
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801.  Horizontal  section  through  the  brain, 

viewed  from  above. 

(In  the  left  half  of  the  figure  the  plane  of  the  section  is  about  1  cm  deeper  than  in  the  right.) 

In  the  most  anterior  part  of  the  temporal  lobe  lies  a  large  gray  mass,  nucleus 
amygdalae,  almond  nucleus  (see  Fig.  799),  which  is  continuous  median  ward  with  the  cortex 
of  the  gyrus  hippocampi  and  dorsalward  with  the  lentiform  nucleus. 

The  gray  masses  which  surround  directly  the  cavities  in  the  interior  of  the  brain  and 
of  the  medulla  oblongata  are  collectively  called  the  central  gray  matter  (see  also  p.  689). 
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Conduction  Paths  in  the  Central  Nervous  System. 


Fasciculus  gracilis  [Golli] 


Filum.  radiculare 
radicis  anterioris 

» 

Funiculus  anterior 


Funiculus  posterior  \ 

Filum  radiculare  ^ 
radicis  posterioris 


/  Fasciculus  cuneatus  [Burdachi] 


Fasciculus  cerebro¬ 
spinalis  lateralis 
[pyramidalis  lateralis] 


Fasciculus 

cerebellospinalis 


Funiculus 

lateralis 


Fasciculus 

antero- 

lateralis 

superficialis 

[Gowersi] 


Substantia .. 
grisea 


Fasciculus 
lateralis  proprius 
[Flechsigi] 


V  Fasciculus  anterior  proprius  [Flecbsigi] 
Fasciculus  cerebrospinalis  anterior  [pyramidalis  anterior] 


802.  Schematic  transverse  section  of  the  spinal 
cord  with  the  chief  conduction  paths. 

Magnification :  ca.  12.5:1. 

(The  lateral  strands  are  drawn  darker  than  the  anterior  and  posterior  strands.) 

The  sum  of  the  fibres  which  arise  from  the  cortex  of  the  brain  (or  end  there)  and  con¬ 
verge  fanshaped  toward  the  interbrain  forms  the  so-called  corona  radiata  (Fig.  798) ;  they 
run  to  the  gray  matters  of  the  interbrain  or  further  caudalward  to  the  mid-brain,  hind-brain, 
and  medulla  (see  p.  702).  According  to  the  relation  of  the  fibres  to  the  various  areas  of  the 
brain,  we  distinguish  in  the  corona  radiata,  a  pars  frontalis,  pars  parietalis,  pars  temporalis, 
and  pars  occipitalis.  The  fibres  of  the  capsula  interna  and  capsula  externa,  which  pass  into 
the  corona  radiata  at  the  upper  border  of  the  lenticular  nucleus,  are  designated  as  radiatio 
corporis  striati  (see  Fig.  798). 

The  medullary  substance  of  each  cerebral  hemisphere  attains  its  greatest  development 
above  the  corpus  striatum;  on  horizontal  cross-section  at  the  level  of  the  upper  surface  of 
the  corpus  callosum  it  appears  as  a  large  white  field,  centrum  semiovale  (see  Fig.  768), 
surrounded  on  all  sides  by  a  coat  of  gray  matter.  It  contains  besides  the  fibres  from  the  corona 
radiata  and  association  fibres  (see  p.  702),  also  the  fibres  from  the  corpus  callosum  (radiatio 
corporis  callosi)  (see  Figs.  768  and  798).  These  radiations  from  the  corpus  callosum  first 
run  horizontally,  but  later  ascend  or  descend,  as  the  case  may  be,  to  the  upper  or  lower  parts 
of  the  brain.  The  fibres  running  forward  from  the  knee  of  the  corpus  callosum  and  arching 
laterally  to  the  frontal  lobe  are  known  as  the  pars  frontalis  of  the  radiatio  corporis  callosi, 
those  running  sideways  to  the  parietal  lobe,  as  pars  parietalis.  Other  fibres  from  the  corpus 
callosum  running  backward  in  a  laterally  convex  arch  form  the  pars  occipitalis;  still  others  in 
the  temporal  region,  the  pars  temporalis;  these  fibres  spread  over  the  white  layer,  or  tapetum, 
covering  the  posterior  and  inferior  horns. 

The  corpus  callosum  is  the  strongest  band  of  fibres,  or  commissures,  which  connect  the 
two  cerebral  hemispheres  with  each  other.  The  commissura  anterior  [ cerebri ]  (see  p.  666 
and  Figs.  748,  761,  771,  797,  799  and  801)  runs  transversely  as  a  strong  fibre  bundle  over  the 
substantia  perforata  anterior  behind  the  lamina  terminalis  and  in  front  of  the  limbs  of  the 
fornix;  its  chief  mass  (pars  posterior)  curves  downward  and  backward  and  runs  at  the  base 
of  the  lenticular  nucleus  to  the  caudal  part  of  the  temporal  lobe;  a  small  part  (pars  anterior) 
runs  to  the  lobus  olfactorius.  The  commissura  hippocampi  (see  p.  670)  consists  chiefly  of 
fibres  which  run  from  one  hippocampus  to  the  other. 
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Conduction  Paths  in  the  Central  Nervous  System. 
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803.  Schematic  transverse  section  of  spinal  cord 
with  conduction  paths  and  groups  of  ganglion 

cells.  Magnification:  circa  12.5:1.  (Held.) 

(All  the  paths  descending  from  the  brain  to  the  spinal  cord,  are  in  colors ,  all  other  paths  in 
the  spinal  cord,  ascending  and  descending,  are  indicated  in  black.) 

Brief  resume  of  the  conduction  paths  of  the  spinal  cord  with  synonyms.  (Held.) 
Funiculus  posterior. 

Oval  bundle  of  posterior  funiculus  =  median  root  zone. 

Fasciculus  gracilis  [Golli]  =  Goll’s  tract. 

Ventral  area  of  posterior  funiculus  =  anterior  root  zone  | 

Comma-shaped  bundle  \  Fasciculus  cuneatus  [Burdachij 

Middle  root  zone  j  =  Burdach’s  fasciculus. 

Posterior  medial  root  zone  I 

Lissauer’s  marginal  zone  =  posterior  lateral  root  zone. 

Funiculus  lateralis. 

Fasciculus  cerebrospinalis  lateralis  [pyramidalis  lateralis]  =  lateral  pyramidal  tract. 

Fasciculus  cerebellospinalis  =  direct  cerebellar  tract. 

Fasciculus  anterolateralis  superficialis  [Gowersi]  =  Gowers’  tract  =  cerebellar  tract  of  antero¬ 
lateral  funiculus. 

Lateral  limiting  layer  of  the  gray  matter  |  Fasciculus  lateralis 

Bundle  to  lateral  funiculus  from  Deiters’  nucleus  and  from  the  red  nucleus  I  proprius  [Flechsigi]  = 
Corpora  quadrigemina-thalamus-path  [ground  bundle  of  lateral 

Helwegs’  bundle  I  funiculus. 

Funiculus  anterior. 


Bundle  to  anterior  funiculus  from  formatio  reticularis  (partly  also  to 
the  formatio  reticularis) 

Anterior  marginal  bundle  =  bundle  to  anterior  funiculus  from  the 
nucleus  fastigii  (roof-nucleus) 

Commissural  bundle 

Fasciculus  cerebrospinalis  anterior  [pyramidalis  anterior]  =  anterior  pyramidal  tract 
Fasciculus  sulcomarginalis  =  path  from  corpora  quadrigemina  to  anterior  funiculus. 


Fasciculus  anterior 
proprius  [Flechsigi] 
=  ground  bundle  of 
anterior  funiculus. 
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Conduction  Paths  in  the  Central  Nervous  System. 
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804.  The  most  important  relations  of  the  nerve- 
elements  of  the  spinal  cord  in  transverse  and 

longitudinal  section,  schematic.  Magnification:  circa  10  : 1.  (Held.) 

(A  part  of  the  gray  matter  has  been  exposed  on  the  left  side  in  a  piece  of  spinal  cord.  The 
nerve  fibres  have  been  drawn  in  as  rigid  tubes  and  the  cells  have  been  introduced  in  the  gray 
matter  [supposedly  transparent].  The  spinal  cord  is  viewed  from  the  left  and  behind.) 
Motor  anterior  roots  red;  posterior  roots  from  the  spinal  ganglion  blue;  colors  other¬ 
wise  the  same  as  in  Fig.  803.) 

Conduction  paths  of  the  spinal  cord  (see  also  Fig.803).  (Held).  Cross-section  rela¬ 
tions  of  the  posterior  roots:  to  the  posterior  horn  of  the  same  and  of  the  opposite  side,  to 
Clarke’s  column  and  to  the  anterior  horn  (reflex  bundle  of  the  sensory  roots  of  the  spinal  cord). 

The  funiculi  of  the  spinal  cord  are  derived,  aside  from  the  areas  of  the  posterior 
funiculus  which  come  from  the  limbs  of  bifurcation  of  the  posterior  roots  themselves,  from  the 
different  funicular  cells  of  the  gray  matter  (see  their  arrangement  also  in  Fig.  803),  or  they 
are  the  continuations  of  conduction  paths,  the  origins  of  wThich  are  situated  above  the  spinal 
cord  in  the  brain-stem,  cerebellum  or  cerebrum. 

All  funiculi  of  the  spinal  cord  have,  by  means  of  their  collaterals,  cross-section  relations 
with  the  gray  matter  of  the  spinal  cord  and  its  cell-groups. 
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The  origin  of  the  conduction  paths  descending  to  the  spinal  cord  (indicated 
in  colors  in  iig.  803)  is  as  follows:  the  pyramidal  tract  (red)  comes  from  the  anterior 
cential  gyrus  (of  the  . same  and  of  the  opposite  side,  decussation  of  pyramids  see  Figs.  778 
and  807) ;  the  anterior  marginal  handle  comes  from  the  roof-nucleus  (nucleus  fastigii) 
(see  Fig.  796),  perhaps  also  from  other  gray  masses  of  the  cerebellum  (of  the  same  and 
of  the  opposite  side).  The  fasciculus  sulcomarginalis  arises  as  the  optic -acoustic 
lefex  path  (see  also  p.  698)  in  the  middle  gray  matter  of  the  superior  colliculus  (see  Fig.  795), 
in  largest  part  crosses  in  the  dorsal  decussation  of  the  tegmentum  (see  Figs.  786  and  795)  and 
then  passes  into  the  brain-stem  in  the  fasciculus  longitudinalis  medialis  (0.  T.  posterior  lonqi- 
tudinal  bundle)  (see  bigs.  778— 785  and  788 — 794)  downward  to  the  spinal  cord;  individual  fibres 
in  the  more  lateral  areas  of  the  anterior  and  lateral  funiculi  (not  designated)  have  the  same 
origin.  The  origin  of  the  orange-colored  area  is  in  three  places :  1.  In  Deiters’  nucleus  (nucleus 
n.  vestibularis  lateralis)  (see  Figs.  791  and  805)  of  the  same  side;  this  system  passes  as  the 
bundle  of  the  lateral ^  funiculus  from  Deiters ’  nucleus  obliquely  through  the  formatio  reticu¬ 
laris  (see  Figs.  782,  791  and  792)  and  runs  through  the  medulla  oblongata  in  the  area  occupied 
by  Gowers’  tract  (see  Figs.  778—781  and  788—790).  2.  In  the  red  nucleus  of  the 
tegmentum  (nucleus  ruber  tegmenti)  of  the  opposite  side;  this  bundle  goes  through  the 
ventral  decussation  of  the  tegmentum  (see  Fig.  795)  into  the  lateral  lemniscus  of  the  opposite 
side  (see  Figs.  7 84  and  794),  then  perforates  the  trapezoid  body  (corpus  trapezoideum)  (see 
ligs.  782,  78o,  792  and  /93)  and  as  the  bundle  of  the  lateral  funiculus  from  the  red  nucleus 
joins  that  from  Deiters’  nucleus  (see  Figs.  781—783  and  790—793).  3.  In  the  three 
lateral  nuclei  of  the  formatio  reticularis  (nucleus  lateralis  inferior  see  Figs.  780 
and  781,  medius  see  Fig.  783,  superior  see  Fig.  786);  its  fibres  lie  in  large  part  in  the 
fasciculus  longitudinalis  medialis  (O.  T.  posterior  longitudinal  bundle),  in  part  also  in  the 
longitudinal  strands  of  the  formatio  reticularis  (substantia  reticularis  alba)  (see  Fi e  778—786 
and  788— 795).  0 

The  other  descending  conduction  paths  in  the  spinal  cord  come  from  three  sources : 

1.  From  the  posterior  roots  (origin:  spinal  ganglia);  these  lie  partly  in  Lissauer’s  marginal 
zone,  partly  in  the  middle  root  zone.  2.  From  the  cells  of  the  posterior  horn  (stratum 
zonale  _  see  Fig.  803) ;  these  run  partly  in  the  comma-shaped  bundle,  in  the  ventral  area  of  the 
posterior  funiculus  and  in  the  lateral  limiting  layer  of  the  gray  matter,  partly  also  in 
Lissauer’s  marginal  zone.  3.  From  the  cells  of  the  anterior  horn;  these  lie  partly  in 
the  anterior,  partly  in  the  lateral  funiculi. 

The  ascending  systems  of  the  spinal  cord  (see  Figs.  803  and  804)  are  the  follow¬ 
ing  three : 

1.  Direct  continuation  of  the  posterior  roots ;  these  run  in  the  posterior 
funiculus  to  the  nucleus  fasciculi  gracilis  and  nucleus  fasciculi  cuneati.  Their  secondary  path 
arising  here,  crosses  in  the  sensory  (filet)  decussation  (decussatio  lemniscorum)  (see  p.  687 
and  Figs..  779  and  788)  and  goes  as  the  interolivary  layer  (stratum  interolivare  lemnisci) 
and  medial  filet  (lemniscus  medialis  fsensitivus])  to  the  ventrolateral  nucleus  of  the  thala¬ 
mus,  partly  directly  to  the  somaesthetic  area  (see  Figs.  779—786,  789—795  and  806—812)  and 
crossed  and  uncrossed  partly  by  way  of  the  fibrae  arcuatae  externae  and  in  the  path  of  the 
corpus  restiforme  (see  p.  700)  to  the  nucleus  dentatus  and  worm  of  the  cerebellum  (see 
Figs.  789—792). 

2.  The  conduction  paths  superimposed  upon  this  primary  sensory  path 
of  the  posterior  funiculus  are  derived  from  the  cells  of  the  posterior  horn ,  of  Clarke’s 
column,  and  also,  partly,  of  the  anterior  horn,  around  which  collaterals  of  the  posterior  roots 
break  up.  The  conduction  paths  arising  from  the  posterior  horn  go  partly  into  the 
posterior  funiculus  of  the  same  side  and  into  the  lateral  funiculus  of  the  same  side  (lateral 
limiting  layer  of  the  gray  matter),  partly  also  into  the  opposite  anterior  funiculus  (by  way 
of  the  anterior  white  commissure).  The  cells  of  Clarke’s  nucleus  send  their  axones  by 
way  of  the  homolateral  direct  cerebellar  tract,  fasciculus  cer ebello spinalis ,  (contained  above 
in  the  corpus  restiforme)  (see  Figs.  778—783  and  788—792)  to  the  cortex  of  the  upper  surface 
of  the  worm.  The  anterior  horn  cells  concerned  send  their  axis -cylinder -processes 
probably  in  the  area  of  the  homolateral  Gowers’  tract  (fasciculus  anterolateralis  super¬ 
ficialis  [ Gowersi],  cerebellar  path  of  anterolateral  funiculus)  (see  Figs.  778 — 784  and  788 — 793) 
to  the  inferior  surface  of  the  worm  and  into  the  commissural  bundle  whence  their  coarse  and 
end  is  unknown. 

3.  The  conduction  paths  arising  from  the  anterior  horn  cells  are  partly 
short,  running  in  the  ground  bundles  of  the  anterior  and  lateral  funiculi  and  then  bend  back  into 
the  gray  matter,  partly  long,  extending  upward  as  far  as  the  formatio  reticularis  to  end  in  an 
unknown  manner. 
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Nucleus  n.  oculomotorii 

Nucleus  n.  trochlearis 
z  N.  trochlearis 


Radix  descendens  [mesen- 
cepbalica]  and  nucleus 
radicis  descend entis 
n.  trigemini 
Nucleus  motorius 
princeps  n.  trigemin 


N.  accessorius 
N.  vagus 

N.  glossopharyngeus 

Nuclei  motorii 

nn.  glossopharyngei  et  vagi  [nucleus  ambi- 
__  guus  (lateral)  and  nucleus  dorsalis  (medial)] 
'‘Nucleus  n.  hypoglossi 


Nucleus  n.  accessorii 


Portio  major 
n.  trigemini 

Nucleus  n.  vestibularis  sup 
rior  [Flechsig,  Bechterew] 

Nucleus  n.  vestibularis 
medialis  [Schwalbe] 
Nucleus  n.  vestibularis 
lateralis  [Deiters] 
Nucleus  n.  cocblearis  ventralis 
N.  cochlearis"'-- 


N.  vestl 
bularis 


N.  glosso¬ 
pharyngeus 


N. vagus 


Nucleus  n.  cocblearis  dorsalis 
[Nucleus  tuberculi  acustici] 


Tractus  spinalis  and  nucleus 
tractus  spinalis  n.  trigemini 

Nucleus  n.  vestibularis  spinalis 
[Radix  descendens] 


Nucleus  alae  cinereae,  tractus  soli- 
tarius  and  nucleus  tractus  solitarii 

Ganglion  commissurale  alae  cinereae 


Ganglion  semilunare 
[Gasseri] 

Portio  major  |  Q  trf_ 

( gemini 

Portio  minor  1 

Pars  secunda  |  radicis 

„  r.  .  i  (  n.  facialis 

Genu  [internum]  | 

Nucleus  n.  abducentis 

_ Pars  prima  radicis  n.  facialis 

Nucleus  n.  facialis 


N.  facialis 


Corpora  quadrigemina  (colliculus  superior) 

Corpus  Pulvinar 

geniculatum  mediale 

\ 

Radix  medialis 
tractus  optici 


Tractus  opticus 


Corpus 

geniculatum 

laterale 


Radix 
lateralis  \ 
tractus 
optici 

Nucleus 
sensibilis 
n.  trigemini 


805.  Nuclei  of  origin  of  motor  and  primary  ter¬ 
minal  nuclei  of  sensory  cerebral  nerves,  schematically 

represented  in  a  supposedly  transparent  brain-stem  7  viewed  from  behind 
(see  also  Figs.  751  and  757).  Magnification:  2:1.  (Held.) 


(Nuclei  and  roots  of  motor  nerves  red,  of  sensory  reddish-violet,  of  the  n.  cochlearis  yellow  and 

of  the  n.  opticus  bluish -violet.) 
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Gyrus  centralis 
anterior 


Gyrus 

temporalis  superior 


Nucleus 

lentiformis 


Capsula  externa 

Capsula  interna 


N.  vestibularis 

✓ 

/ 

Nucleus  n.  cochlearis'  y 
Nucleus  n.  cochlearis  ventralis 

Tuberculum  acusticum 


806.  Course  of  some  of  the  greater  conduction 

paths  in  the  brain  (see  also  Figs.  807  and  808).  (Held.) 

On  the  left  side  the  cerebellum  has  been  completely  removed  as  well  as  the  cerebrum  with 
the  exception  of  the  large  ganglia ;  on  the  right  side  the  posterior  superior  part  of  the  cerebral 
hemisphere  has  been  removed  by  a  vertical  (not  exactly  frontal)  and  a  horizontal  section. 

The  brain  is  viewed  from  the  left  and  from  behind. 

Pyramidal  tract  red;  path  from  the  ventrolateral  nucleus  of  the  thalamus 
to  the  somaesthetic  area  blue;  posterior  funiculi,  nuclei  of  posterior  funiculi  and 

further  portions  of  the  same  conduction  paths,  viz.:  1.  medial  lemniscus  (crossed)  to  the 
ventrolateral  nucleus  of  the  thalamus,  2.  part  of  the  corpus  restiforme  (of  the  same  and 
of  the  opposite  side)  to  the  nucleus  dentatus  and  to  the  cortex  of  the  vermis  blue;  cochlear 
nerve  and  auditory  conduction  path  yellow;  primary  (corticopetal)  optic  radiation 
violet,  secondary  (corticofugal)  orange;  brachium  conjunctivum  green. 
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Origin  and  central  conduction  paths  of  the  cerebral  nerves.  (Held.) 

The  motor  cerebral  nerves  arise  in  definite  gray  masses  of  the  brain-stem,  their  so- 
called  nuclei  of  origin  (nuclei  originis).  On  the  other  hand,  the  gray  masses  in  which  the 
sensory  cerebral  nerves  first  enter  and  branch  up  (nuclei  of  the  sensory  nerves)  are  their 
terminal  nuclei  or  their  primary  domains  of  termination,  while  their  origin  mustbe  sought  in  their 
ganglia  situated  outside  the  brain.  The  secondary  paths  proceed  from  the  primary  terminal  nuclei. 

1.  The  nervus  olfactorius  arises  in  the  bipolar  olfactory  cells  of  the  regio  olfactoria 
of  the  nasal  mucous  membrane;  its  primary  domain  of  termination  lies  in  the  olfactory  glomeruli 
of  the  bulbus  olfactorius.  From  this  a  secondary  path  proceeds  from  the  mitral  cells  and  forms 
the  nerve  fibres  of  the  tr actus  olfactorius  (see  p.  665).  A  part  of  the  latter  ends  in  the  cortex 
of  the  trigonum  olfactorium;  a  second  part,  the  lateral  olfactory  root  (stria  olfactorialateralis), 
runs  to  the  uncus,  whence  further  paths  go  to  the  hippocampus,  the  gyrus  hippocampi  and  the 
half  of  the  gyrus  fornicatus  adjoining  the  corpus  callosum.  The  intermediary  root  (stria 
olfactoria  intermedia)  penetrates  into  the  substantia  perforata  anterior  and  the  medial  olfactory 
root  (stria  olfactoria  medialis)  passes  to  the  gyrus  subcallosus.  These  domains  of  termination 
in  the  cortex  form  together  the  olfactory  sphere  (see  Fig.  801). 

2.  The  sensory  cells  of  the  retina  are  connected  by  the  bipolar  nerve  cells  of  the  innner 
granular  layer  with  the  large  ganglion  cells  of  the  retina;  from  these  arises  the  nervus  opti¬ 
cus,  which  undergoes  partial  decussation  with  the  optic  nerve  of  the  other  side  in  the  chiasma 
opticum,  whereby  the  largest  part  (from  the  nasal  half  of  the  retina)  passes  into  the  opposite 
tractus  opticus,  a  smaller  part  (from  the  temporal  side  of  the  retina)  into  the  tractus  of  the 
same  side.  The  tractus  opticus,  which  therefore  contains  nerve  fibres  from  both  retinae,  ends 
in  the  corpus  geniculatum  laterale  and  in  the  pulvinar  thalami  as  well  as  in  the  superficial 
and  middle  gray  matter  of  the  superior  colliculus  (see  Figs.  786  and  805).  The  corticopetal 
primary  optic  radiation  runs  from  the  geniculate  body  and  thalamus  in  the  radiatio  occipito- 
thalamica  [Gratioleti]  occipitalward  along  the  posterior  horn  of  the  lateral  ventricle  (separa¬ 
ted  from  it  by  the  tapetum)  to  the  visual  sphere  lying  around  he  fissura  calcarina  and 
characterized  by  the  linea  Gennari  (see  Figs.  801,  806  and  808 — 812).  Fibres  run  also  in  the 
opposite  direction  (corticofugal)  from  the  visual  sphere  to  the  superior  colliculus  of  the  corpora 
quadrigemina  (secondary  optic  radiation).  In  the  middle  gray  matter  of  the  superior  colliculus 
arises  the  optic-acoustic  reflex  path  (see  p.  695),  innervates  the  nuclei  of  the  nn.  oculomotorius, 
trochlearis  and  abducens  and  descends  to  the  spinal  cord  (see  Figs.  778 — 786  and  788 — 795). 

3.  The  nervus  oculomotorius  arises  in  the  nucleus  n.  oculomotorii,  which  lies  in  the 
floor  of  the  substantia  grisea  centralis  at  the  level  of  the  superior  colliculus  (see  Figs.  786,  795 
and  805).  The  ganglion  cell-groups  lying  in  the  dorsal  trough  of  the  fasciculus  longitudinalis 
medialis  form  the  lateral  nucleus,  which  especially  innervates  the  extrinsic  muscles  of  the  eye. 
A  small  part  of  the  n.  oculomotorius  crossing  the  middle  line  between  the  two  nuclei  arises  from 
the  distal  portion  of  the  nucleus  of  the  other  side.  From  the  cortex  of  the  central  gyri 
the  oculomotorius  nucleus,  like  that  of  the  n.  trochlearis,  in  all  probobility  receives  voluntary 
innervation;  the  path  passes  through  the  base  of  the  cerebral  peduncle. 

4.  The  nervus  trochlearis  arises  from  the  nucleus  n.  trochlearis  situated  just  caudal- 
ward  to  the  previous  nucleus  (see  Fig.  785);  it  passes  dorsalward  at  the  margin  of  the  central 
gray  matter  and  undergoes  total  decussation  in  the  velum  medulläre  anterius  (decussatio 
nervorum  trochlearium )  (see  Figs.  794  and  805). 

5.  N.  trigeminus  (see  Fig.  805).  The  motor  portio  minor  arises  from  the  nucleus  moto- 
rius  princeps  n.  trigemini,  the  locus  caeruleus  and  the  cell  column  (nucleus  radicis  descendentis) 
accompanying  the  radix  descendens  [mesencephalica]  n.  trigemini,  which  reaches  upward  at  the 
margin  of  the  central  gray  matter  almost  as  far  as  the  level  of  the  commissura  posterior  (see 
Figs.  783 — 785,  793  and  794).  The  sensory  portio  major  arises  from  the  ganglion  semilunar e 
[Gasseri],  perforates  the  pons  and,  bifurcating,  ends  partly  in  the  nucleus  sensihilis  n.  trigemini, 
partly  descending  as  the  tractus  spinalis  n.  trigemini  in  the  gray  mass  (nucleus  tractus  spinalis) 
adjacent  to  it  (see  Figs.  778 — 783,  788 — 792  and  796).  From  the  sensory  trigeminus  nucleus  a 
reflex  path  passes  to  the  motor  trigeminus  nucleus  of  the  same  and  of  the  opposite  side;  upon 
these  also  collaterals  of  the  radix  descendens  influence.  Similarly  a  path  to  this  motor  nucleus 
of  origin  arises  from  the  nucleus  tractus  spinalis  n.  trigemini  by  way  of  the  fibrae  arcuatae 
internae  at  the  level  of  the  facial  nucleus.  In  addition  secondary  cortical  paths  extend  from  the 
terminal  nucleus  of  the  tractus  spinalis  partly  in  the  crossed  interolivary  layer,  partly  in  fields 
of  the  formatio  reticularis  of  the  same  and  of  the  opposite  sides;  they  finally,  through  inter¬ 
calation  of  the  ventrolateral  nucleus  of  the  thalamus,  become  connected  with  the  cortex  of  the 
somaesthetic  area.  The  voluntary  cortical  path  for  the  motor  nucleus  of  the  n.  trigeminus  runs 
in  part  in  the  pyramidal  tract;  it  arises  in  the  inferior  third  of  the  anterior  central  gyrus  and 
in  the  feet  of  the  frontal  gyri  in  front  of  it  (see  Fig.  811). 

6.  N.  abtliicens.  It  arises  from  the  nucleus  n.  ahducentis,  which  lies  just  in  front  of 
the  genu  [internum]  radicis  n.  facialis  on  the  floor  of  the  fourth  ventricle  (see  Figs.  782,  792 
and  805).  The  cortical  path  for  its  voluntary  innervation  is  probably  the  pyramidal  tract. 
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807.  Course  of  the  pyramidal  tract  (red)  and  of  the 

cer.ebropontile  paths  (temporal:  light-brown;  frontal:  dark-brown);  end  of  auditory 
conduction  path  (yellow)  and  indirect  continuation  of  medial  lemniscus  and 
brachium  conjunctivum  from  the  ventrolateral  nucleus  of  the  thalamus 

(blue),  introduced  into  Fig.  798.  (Held.) 

7.  N.  facialis  (see  Figs.  782,  791,  792  and  805).  Its  nucleus  of  origin,  nucleus  n.  facia¬ 
lis,  lies  in  the  ventral  part  of  the  formatio  reticularis  at  about  the  middle  of  the  dorsoventral 
diameter  of  the  pons.  It  is  innervated  by  the  lower  third  of  the  anterior  central  gyrus  (see 
Fig.  811)  by  way  of  the  pyramidal  tract,  which  gives  off  arcuate  fibres,  partly  to  the  nucleus 
of  the  same  side,  partly  to  that  of  the  opposite  side,  through  the  raphe  of  the  medulla  ob¬ 
longata.  The  radix  n.  facialis  at  first  passes  (pars  prima)  dorsal-  and  medianward  as  far  as 
the  floor  of  the  rhomboid  fossa,  there  loops  in  front  of  the  colliculus  facialis  with  a  sharp  bent 
(genu  [internum])  around  the  nucleus  of  the  n.  ahducens  and  then  (pars  secunda)  goes  ventral- 
and  lateralward  to  the  site  of  emergence. 

The  central  connections  of  the  n.  intermedius  have  been  insufficiently  wTorked  out  in  man. 

8.  N.  acusticus.  It  consists  of  the  n.  vestibularis  and  the  n.  cochlearis  (see  Fig.  805). 
a)  The  n.  vestibularis  arises  in  the  ganglion  vestibuläre ;  its  central  root  ends  in 

the  region  of  the  floor  of  the  rhomboid  fossa  in  the  nucleus  nervi  vestibularis  lateralis 
[Deiters],  nucleus  medialis  [Schwalbe]  and  nucleus  superior  [Flechsig,  Bechterew]  (see  Figs. 
780 — 782,  791,  792  and  796).  Another  part  passes  downward  as  the  radix  descendens  and 
ends  in  the  gray  mass  accompanying  it  ( nucleus  n.  vestibularis  spinalis)  (see  Figs.  780,  781, 
789  and  790).  Reflex  paths  pass  from  Deiters’  nucleus  to  the  lateral  funiculus  of  the  spinal 
cord,  from  the  medial  and  superior  nuclei  to  the  fasciculus  longitudinalis  medialis  of  both  sides, 
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a  part,  after  innervation  of  the  nucleus  n.  abducentis  of  the  same  side  passing  to  the  nucleus 
n.  trochlearis  and  nucleus  n.  oculomotorii  of  the  opposite  side.  Farther,  fibrae  arcuatae  internae 
extend  from  the  terminus  of  the  n.  vestibularis  to  the  lateral  areas  of  the  formatio  reticularis 
of  both  sides ;  of  these  a  part  acts  upon  the  motor  trigeminus  nucleus  and  farther  up  upon  the 
oculomotorius  nucleus,  arriving  finally  in  the  ventrolateral  nucleus  of  the  thalamus ;  hence  con¬ 
nection  is  made  with  the  somaesthetic  area.  Special  paths  from  the  lateral  and  superior  nuclei 
connect  with  the  nucleus  fastigii  of  the  cerebellum,  the  nucleus  dentatus  and  the  cortex  of  the  vermis. 

b)  The  nervus  cochlearis  arises  from  the  ganglion  spirale;  its  central  root  perforates 
the  posterior,  lateral  margin  of  the  pons  and  ends  in  the  nucleus  n.  cochlearis  ventralis  and 
the  nucleus  n.  cochlearis  dorsalis  [nucleus  tuberculi  acustici]  (see  Figs.  781,  790,  791  and 
796).  From  the  latter  proceed  the  inconstant  striae  medulläres;  from  the  ventral  nucleus 
arises  the  corpus  trapezoideum,  the  nerve  fibres  of  which  are  supplemented  by  others  from  the 
upper  olive  and  the  trapezoid  nucleus.  The  upward  continuation  of  the  trapezoid  body  is  the  lateral 
lemniscus  (lemniscus  lateralis  [acusticusj) ;  it  carries  fibres  from  the  corpus  trapezoideum  of  both 
sides,  also  fibres  from  the  nucleus  lemnisci  lateralis  and  ends  in  the  nucleus  of  the  inferior  colli¬ 
culus  of  the  same  and  of  the  opposite  side,  as  well  as  in  the  middle  gray  matter  of  the  superior 
colliculus  (see  also  optic-acoustic  reflex  path  p.  695).  Another  part,  supplemented  by  paths  from  the 
inferior  colliculi,  goes  to  the  corpus  geniculatum  mediale,  or  directly  over  into  the  higher  conduction 
path,  extending  from  this  geniculate  body  to  the  cortex  of  the  gyri  temporales  transversi  ( audi¬ 
tory  sphere)  (see  Figs.  805 — 811). 

9.  10.  N.  glossopliaryngeus  and  n.  vagus  (see  Fig.  805).  Their  motor  fibres  arise 
partly  in  the  nucleus  dorsalis  nn.  glossopharyngei  et  vagi  (medial  from  the  ala  cinerea), 
partly  in  the  nucleus  ventralis  [nucleus  ambiguus] ,  which  lies  in  the  formatio  reticularis 
dorsal  from  the  dorsal  accessory  olive  (see  Figs.  780,  781  and  789).  Their  sensory  fibres  arise 
in  the  ganglion  superius  and  petrosum  n.  glossopharyngei,  and  in  the  ganglion  jugulare  and 
nodosum  n.  vagi  and  pass  upward  in  an  oblique  direction  from  the  lateral  margin  of  the  medulla 
oblongata  to  the  ala  cinerea.  Through  bifurcation  of  their  nerve  fibres  the  tr actus  solitarius 
arises.  Their  primary  terminal  domain  is  the  nucleus  alae  cinereae,  the  nucleus  tractus  solitarii 
and  the  ganglion  commissurale  alae  cinereae  (see  Figs.  779 — 781,  788  and  789).  Reflex  fibres 
extend  to  the  dorsal  vago-glossopharyngeal  and  to  the  hypoglossal  nucleus.  The  secondary  paths 
lie  in  the  lateral  areas  of  the  formatio  reticularis  of  the  same  and  of  the  opposite  side,  as  well 
as  in  the  crossed  interolivary  layer.  Fibres  from  the  pyramidal  tract  pass  to  the  motor  nuclei. 

11.  N.  accessorius.  Its  upper  bundles  arise  along  with  the  motor  portion  of  the  vagus, 
the  lower  spinal  bundles,  on  the  other  hand,  from  the  dorsolateral  group  of  anterior  horn  cells 
as  far  down  as  the  5th — 7th  cervical  segment  (see  p.  686  and  Fig.  805), 

12.  N.  hypoglossus  arises  in  the  nucleus  n.  hypoglossi  in  the  floor  of  the  rhomboid 
fossa  and  in  the  central  gray  matter  at  the  end  of  the  central  canal  (see  Figs.  780,  789  and  805). 
The  nuclei  receive  voluntary  innervation  from  the  pars  frontalis  of  the  operculum  (see  Fig.  811) 
by  way  of  the  pyramidal  tract  through  fibres  running  upward  in  the  raphe  which  dominate 
both  nuclei. 

Connections  of  the  cerebellum.  (Held.) 

The  conduction  paths  of  the  cerebellum  on  each  side  ending  or  arising  in  its  gray  cortex  and 
its  subcortical  ganglia  lie  chiefly  in  three  great  bundles,  which  are  distinguished  macroscopically 
as  the  restiform  body,  the  arm  o[  the  pons  and  the  connecting  arm.  Macroscopically  inseparable 
from  the  restiform  body  is  a  fourth  bundle  called  the  medial  part  of  the  corpus  restiforme. 

1.  The  corpus  restiforme  (O.  T.  inferior  cerebellar  peduncle)  unites  the  paths  from 
the  spinal  cord  and  the  medulla  oblongata.  These  arise 

a)  from  Clarke’s  column  of  the  same  side  (direct  cerebellar  tract)  (see  p.  695).  [A path  par¬ 

allel  to  the  direct  cerebellar  tract  is  the  cerebellar  path  of  the  anterior  funiculus  (Gowers’  tract) 
(see  also  p.  695),  w7hich  runs  on  the  more  ventral  surface  of  the  medulla  oblongata,  is  covered  later 
by  the  pons,  then  loops  around  the  lateral  lemniscus  and  the  brachium  conjunctivum,  and,  passing 
along  the  velum  medulläre  anterius,  ends  in  the  vermis  (see  Figs.  778 — 784,  788  798  and  808)]; 

b)  from  the  nuclei  of  the  posterior  funiculi  of  the  same  and  of  the  opposite  side  (sen¬ 
sory  decussation,  fibrae  arcuatae  internae  and  externae)  (see  Figs.  779  and  788): 

c)  from  the  inferior  olives  of  the  same  and  of  the  opposite  side  (fibrae  cerebelloolivares) 
(descending  paths  also  run  in  this  olive-worm-path)  (see  Figs.  780,  781,  789  and  790); 

d)  from  the  nucleus  of  the  lateral  funiculus. 

The  corpus  restiforme  ends  in  the  nucleus  dentatus,  nucleus  emboliformis  and  nucleus 
globosus  (chiefly  through  collaterals),  the  nucleus  of  the  roof  and  in  the  cortex  of  the  vermis 
(see  Figs.  791,  792,  796  and  806). 

2.  The  medial  part  of  the  corpus  restiforme  (see  Fig.  792)  consists  in  large 
part  of  the  direct  sensory  cerebellar  path,  which  passes  from  the  terminal  nuclei  of  the  nn. 
glossopliaryngeus,  vagus,  vestibularis  and  trigeminus  to  the  nucleus  of  the  roof  and  the  cortex 
of  the  vermis.  There  are  also  descending  paths  which  go  from  here  partly  directly  by  way  of  the 
formatio  reticularis  into  the  anterolateral  funiculus  of  the  sphial  cord,  in  large  part,  however, 
indirectly,  ending  in  Deiters’  nucleus,  from  w7hich  a  bundle  descends  to  the  lateral  funiculus. 
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808.  Position  of  the  pyramidal  tract  (red),  secondary 

optic  radiation  (orange),  frontal  pontile  path  (dark-brown),  tem¬ 
poral  pontile  path  (light -brown),  auditory  conduction  path 
(yellow),  primary  optic  radiation  (violet),  medial  lemniscus  (blue), 
brachium  conjunctivum  (green), cortical  path  from  the  ventro¬ 
lateral  nucleus  of  the  thalamus  (blue),  introduced  into  Fig.  801.  (Held.) 

3.  The  arms  of  the  pons,  brachia  pontis,  (0.  T.  middle  cerebellar  peduncles)  arise 
in  the  cortex  of  the  cerebellar  hemispheres  and  end  in  the  nuclei  pontis  of  the  same  and  of 
the  opposite  side ;  paths  in  the  opposite  direction  also  exist.  Farther  continuations  are  a)  the 
median  descending  pontile  path  (see  Figs.  782—785),  which  penetrates  the  tegmentum  of 
the  pons  and  hence  in  part  descends  to  the  spinal  cord,  in  part  ascends  toward  the  corpora 
quadrigemina,  as  well  as  b)  the  corticopetal  fibres  of  the  cerebropontile  paths  (chiefly  of  the 
temporal). 
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4.  The  connecting  arms ,  brachia  conjunctiva,  proceed  chiefly  from  the  nucleus  den- 
tatus  (supplemented  by  paths  from  the  nucleus  fastigii  and  the  cortex  of  the  vermis),  decussate  in 
the  raphe  of  the  tegmentum,  become  connected  by  collaterals  with  the  red  nucleus,  which,  through 
its  bundle  to  the  lateral  funiculus,  innervates  the  opposite  half  of  the  spinal  cord,  and  end  in  large 
part  finally,  together  with  the  medial  lemniscus,  in  the  ventrolateral  nucleus  of  the  thalamus, 
whence  the  cortical  path  passes  to  the  somaesthetic  area  (see  Pigs.  797,  806  and  808). 

Connections  of  the  cerebrum.  (Held.)  The  white  substance  of  the  cerebrum  contains 
1.  proper,  endogenous  conduction  paths,  the  association  fibres,  which  unite  spatially  separated  and 
functionally  non-equivalent  gyri  of  the  cortex  with  one  another,  2.  those  which  bring  the  cerebral 
cortex  (or  parts  homologous  with  it :  nucleus  caudatus,  putamen)  into  relation  with  the  thalamus, 
the  so-called  corona  radiata  of  the  thalamus  (radiation  of  the  thalamus) ,  8.  paths  which  connect  the 
cerebral  cortex  with  lower  regions  of  the  central  nervous  system  (brain-stem,  medulla  oblongata, 
spinal  cord)  and  which  are  contained  in  the  stem-bundles.  The  two  latter  form  the  system  of  pro¬ 
jection  fibres  and  include  the  sensory  conduction  paths  as  well  as  the  motor  paths  which  transfer  the 
voluntary  impulses  of  the  cerebral  cortex  to  the  lower  nuclei  of  origin  of  the  individual  muscle  nerves. 

I.  The  association  fibres  are  inter  cortical  conduction  paths,  and  as  such  unite 
either  different  gyri  of  the  same  hemisphere  or  of  the  two  hemispheres.  The  latter  are  con¬ 
tained  in  the  corpus  callosum,  the  anterior  commissure  and  the  commissura  hippocampi. 

II.  While  the  association  fibres  run  more  superficially  beneath  the  cortex  and  follow  its 
surface,  the  radiation  of  the  thalamus  presents  a  fan-like  arrangement  toward  the  depth. 
It  is  arranged  in  the  gross  form  of  the  so-called  peduncles  of  the  thalamus ,  the  anterior, 
superior ,  posterior  and  inferior  peduncles,  converging  from  the  frontal ,  parietal ,  occipital  and 
temporal  lobes  respectively  to  the  thalamus,  and  there  helping  to  form,  on  its  outer  surface  and 
on  that  of  the  nucleus  caudatus,  the  capsula  interna.  Ascending  and  descending  conduction 
paths  are  to  be  distinguished  in  this  radiation  (Stabkranz). 

1.  The  ascending  conduction  paths  of  the  radiation  carry  the  different  sensory  paths 
to  the  sense  centres  of  the  cerebral  cortex  (see  Figs.  806—812): 

a)  From  the  ventrolateral  nucleus  of  the  thalamus  to  the  cortex  of  the  somaesthetic  area 
(see  Figs.  811  and  812);  these  are  the  continuations  of  the  medial  lemniscus,  of  the  lateral  areas 
of  the  formatio  reticularis  and  of  the  brachia  conjunctiva  (see  Fig.  806).  (A  small  part  of  the 
first  mentioned  goes  directly  through  the  thalamus  without  interruption.)  They  lie  in  larger  part 
in  the  posterior  third  of  the  capsula  interna  (see  Fig.  808),  in  smaller  part  also,  after  perforating 
or  encircling  the  nucleus  lentiformis  from  below,  in  the  capsula  externa  (see  Fig.  806). 

b)  Behind  this  the  auditory  conduction  path  emerges  from  the  internal  capsule;  it  runs  trans¬ 
versely  a  little  behind  the  free  posterior  margin  of  the  nucleus  lentiformis  and  passes  directly  lateral- 
ward  to  the  cortex  of  the  gyrus  temporalis  superior  and  gyri  temporales  transversi  (see  Fig.  809). 

c)  The  visual  conduction  path  (primary  optic  radiation  of  Flechsig),  emerging 
lateralward  and  below  the  pulvinar  and  lateral  geniculate  body,  runs  straight  occipitalward 
to  the  cortex  about  the  fissura  calcarina  (visual  sphere)  (see  also  p.  698  and  Fig.  810). 

2.  Descending  conduction  paths.  They  arise  in  general  from  the  pyramidal  cells  of  the 
cerebral  cortex  and  end  in  part  in  the  subcortical  ganglia  of  the  cerebrum  or  in  the  mid-brain. 
Here  belong,  among  others: 

A)  The  part  of  the  fornix  which  as  the  fimbria  proceeds  from  the  cortex  of  the  hippocampus, 
and  as  the  columna  fornicis  ends  in  the  corpus  mamillare  of  the  same  and  of  the  opposite  sides, 
whence  the  path  is  continued,  partly  as  the  fasciculus  thalamomamillaris  fVicq  d’Azyri]  to  the 
anterior  nucleus  of  the  thalamus  (see  Figs.  778  and  798),  partly  as  the  fasciculus  tegmento- 
mamillaris  to  the  tegmentum  of  the  base  of  the  cerebral  peduncle.  Here  belongs  also  the 
secondary  visual  conduction  path  (secondary  optic  radiation)  (see  also  p.  698  and  Figs.  806, 
808  and  810),  which  acts  upon  the  superior  colliculus. 

B)  Of  the  descending  conduction  paths  of  the  cortex  a  large  part  passes  through  the 
capsula  interna  directly  into  the  base  of  the  cerebral  peduncle  and  ends  at  varying  depths 
(see  Figs.  787,  807  and  808): 

a)  Frontal  fcerebro] pontile  path  (Arnold’s  bundle).  It  arises  from  the  frontal  layers 
of  the  somaesthetic  area  and  ends  in  the  gray  matter  of  the  pons.  On  its  way  it  lies  in  the 
anterior  (frontal)  areas  of  the  internal  capsule,  and  farther  down  in  the  medial  part  of  the 
base  of  the  cerebral  peduncle.  Toward  the  pyramidal  tract  lie  special  motor  conduction  paths 
for  the  nuclei  of  the  motor  cerebral  nerves  (corticobulbar  path). 

b)  Temporal  fcerebro] pontile  path  (Türck’s  bundle).  It  unites  the  temporal  lobe  with 
the  pons.  It  lies  in  the  most  posterior  part  of  the  capsule,  which  it,  together  with  the  audi¬ 
tory  conduction  path,  bounds ;  farther  down,  in  the  base  of  the  cerebral  peduncle,  it  lies  lateral 
from  the  pyramidal  tract. 

c)  Pyramidal  tract.  It  arises  in  the  large  pyramidal  cells  of  the  anterior  central  gyrus. 
Besides  the  motor  fibres  for  the  nuclei  of  the  cerebral  nerves,  it  carries  also  chiefly  fibres  for  the 
motor  anterior  horns  of  the  spinal  cord.  In  the  internal  capsule  the  paths  for  the  motor  nerves 
of  the  upper  extremity  lie  more  frontalward  and  are  separate  from  those  for  the  lower  extremity. 
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809.  Sagittal  section  through  the  brain  of  a  7  weeks  old  infant. 
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810.  Section  through  the  cerebral  hemisphere  of  a  16  days  old  infant. 

The  section  is  made  obliquely  and  deviates  from  the  horizontal  plane  so  that,  the  border  neigh- 
bortng  the  median  plane  (the  lower  border  of  the  figure)  lies  higher  than  the  convex.  ° 

809 and  810.  Section  through  the  brain  (after p. Flechsig) 

o  demonstrate  the  fact  that  the  nerve  fibres  of  various  central  paths  are 
ensheathed  by  medulla  at  different  times.  Natural  size. 

(The  medull ated  nerve  fibres  are  blue.) 

Spalteholz,  Atlas.  6th  ed. 
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811.  Left  hemi¬ 
sphere,  from  outside. 
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land  to  expose  the  transverse  gyri  [Flechsig].)  The  dots  indicate  the  points  of  electric  stimulation 

after  F.  Krause.  Z(?)  =  Tongue;  St  =  Vocal  cords;  B  =  Broca’s  convolution. 


Parietal  asso¬ 
ciation  centre 


Frontal 
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-> 


812.  Right  hemi¬ 
sphere,  from  inside 

811  and 


-Occipitotemporal 
association  centre 


812.  Cortical  areas  of  the  cerebral  hemispheres 


(after  P.  Flechsig).  (For  names  of  gyri,  sulci  etc.  see  Figs.  759 — 762.) 

Sphere  of  general  sensibility  and  mobility  blue;  olfactory  and  gustatory  (?)  spheres  dotted  blue, 
visual  sphere  violet,  auditory  sphere  yellow,  association  centres  white. 
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813.  Left  hemisphere,  from  without. 

(The  tempoial  lobe  someTvhat  drawn  away  from  the  island  to  expose  its  transverse  gyri.l 


814.  Right  hemisphere,  from  within. 


813  and  814-.  Medullation  of  the  cortical  areas  of 
the  cerebral  hemispheres  (after  p.  Flechsig). 

(I  oi  names  of  convolutions,  sulci  etc.  see  Pigs.  759 — 762.)  The  figures  indicate  the  order  in 
which  the  fibres  in  the  various  areas  are  medullated.  The  shaded  areas  are  medullated  at  birth. 
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Membranes  of  the  Brain. 
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815.  The  subarachnoideal  spaces  in  a  median 

Section  of  the  head,  left  half,  viewed  from  the  right. 

(Partly  after  illustrations  by  W.  Braune,  and  by  Key  and  Retzius.) 

(The  subarachnoidal  spaces  and  the  ventricles  of  the  brain  connected  with  them  have  been 
injected  with  a  red -colored  mass.  The  falx  cerebri  has  been  removed.) 

The  arachnoidea  encephali  (cobweb  membrane)  (see  also  Fig..  816)  is  a  very 
delicate  non -vascular  membrane  loosely  attached  to  the  pia  mater  encephali  (see  p.  674)  by 
numerous  strands  and  membranes  which  transform  the  cavum  subarachnoideale,  situated  between 
the  pia  mater  and  the  arachnoidea  and  filled  with  serous  liquor  cerebrospinalis,  into  a  system 
of  smaller  and  larger  communicating  spaces.  On  the  convex  surface  of  the  cerebrum  the 
arachnoidea  is  attached  to  the  summits  of  the  gyri  by  shorter  strands;  it  does  not  penetrate 
into  the  sulci  with  the  exception  of  the  fissura  longitudinalis  cerebri,  but  is  stretched  out  over 
these  from  one  gyrus  to  the  next.  Hence  larger  spaces  arise  over  each  sulcus.  Still  larger 
•cavities,  cisternae  subarachnoideales ,  are  to  be  found,  especially  at  the  base  of  the  brain. 
The  largest  of  these,  cisterna  cerebellomedullaris,  arises  through  the  fact  that  the  arachnoidea 
encephali  as  a  continuation  of  the  arachnoidea  spinalis  extends  from  the  dorsal  surface  of  the 
medulla  oblongata  over  the  fissura  transversa  cerebelli  (see  p.  655)  directly  to  the  lower  surface 
of  the  cerebellum.  The  arachnoidea  does  not  even  penetrate  into  the  fissura  transversa  cerebri 
(see  p.  657);  hence  in  the  neighborhood  of  the  vena  cerebri  magna  [Galeni]  arises  the  cisterna 
venae  cerebri  magnae,  which  extends  far  forward  between  the  layers  of  the  tela  chorioidea 
ventriculi  tertii  (see  p.  674).  From  the  anterior  surface  of  the  medulla  oblongata  the  arachnoidea 
stretches  in  front  of  the  pons  and  the  brachia  pontis  lateralward  as  far  as  the  surface  of  the 
cerebellum,  then,  passing  out  from  the  upper  margin  of  the  pons  bridges  over  the  corpora 
mamillaria  and  their  neighborhood  (see  Fig.  758)  to  reach  the  temporal  lobes  lateralward  and 
the  frontal  lobes  forward,  in  front  of  the  chiasma  opticum. 
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816.  Frontal  section  through  the  skull, 

meninges  and  brain  (after  Key  and  Retzius). 

(The  subarachnoidal  spaces  have  been  injected  with  a  red-colored  mass.)  Magnification:  5:2. 

Arachnoidea  encephali  (continued)  (see  also  Fig.  815).  There  thus  arises  a  large 
subarachnoidal  space,  through  which  pass  the  a.  hasilaris,  the  tractus  optici  and  the  beginnings 
of  the  cerebral .  nerves ;  the  portion  situated  behind  the  infundibulum  is  called  the  cisterna 
interpeduncular  is ,  that  below  and  in  front  of  the  chiasma  opticum  the  cisterna  chiasmatis 
(see  Fig.  815).  _  Adjacent  to  these  lateralward  on  each  side  is  the  cisterna  fossae  cerebri 
lateralis  [SylviiJ  (not  illustrated),  which  owes  its  origin  to  the  fact  that  the  arachnoidea  does 
not  penetrate  into  the  depth  of  the  fissura  cerebri  lateralis,  but  stretches  out  directly  from  the 
surface  of  the  temporal  lobe  to  the  frontal  lobe. 

Projecting  from  the  outer  surface  of  the  arachnoidea  encephali  are  numerous  grayish-red 
villus-like  appendages  ( arachnoidal  villi),  varying  in  size  from  that  of  a  millet-seed  to  that  of  a 
grain  of  wheat,  which  are  united  as  a  rule  in  groups  as  the  granulationes  arachnoideales 
[Pacchioni] .  They  are  remarkably  variable,  are  absent  in  early  childhood,  usually  appear  in 
the  tenth  year  of  life,  are  regularly  present  in  the  adult,  and  especially  abundant  in  old  age ; 
they  are  less  developed  in  woman  than  in  man.  They  are  attached  to  the  arachnoidea  "by 
delicate  pedicles  in  the  form  of  flask-like  outgrowths,  and  contain  within  them  a  network  of 
connective  tissue  strands  as  well  as  of  subarachnoidal  spaces.  They  penetrate  the  dura  mater 
and  project  into  the  sinuses  or  into  venous  spaces  with  which  these  communicate.  They  can 
become  so  large  that  the  bone  opposite  them  is  absorbed  and  becomes  deepened  to  form  a 
foveola  granularis  [Pacchioni] .  They  are  most  numerous  and  largest  in  front  at  the  sinus 
sagittalis  superior  and  in  its  neighborhood,  especially  in  the  middle  portion ;  they  are  smaller 
and  less  numerous  at  the  pole  of  the  temporal  lobe,  as  well  as,  from  the  cerebellar  surface, 
at  the  sinus  rectus,  sinus  transversus  and  sinus  petrosus  superior. 
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817.  Dura,  mater,  viewed  from  above. 

(The  falx  cerebri  has  been  almost  completely  removed,  the  tentorium  cerebelli  on  the  left  side  only.) 

The  dura  mater  encepliali  (hard  membrane  of  the  brain)  (see  also  Figs.  818  and 
819),  a  white,  tough,  connective  tissue  membrane,  glistening  like  tendon,  lines  the  cavity  of 
the  skull  like  a  periosteum.  In  children  it  is  everywhere  firmly  attached  to  the  bone,  but  in 
the  adult  is  intimately  attached  only  in  the  region  of  the  base  of  the  skull  and  at  the  cranial 
sutures,  being  elsewhere  united  with  it  only  loosely  by  means  of  numerous  connective  tissue 
threads;  in  the  latter  places  a  capillary  lymph  space,  cavum  epidurale,  exists  between  it  and 
the  hone.  The  inner  surface  of  the  dura  mater  is  smooth  and  is  separated  from  the  outer, 
likewise  smooth  surface  of  the  arachnoidea  encephali,  by  a  capillary  slit,  cavum  subdurale, 
which  is  lined  on  all  sides  by  endothelium  and  contains  only  a  very  small  amount  of  fluid 
(see  Fig.  816). 
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818.  Dura  mater,  viewed  from  the  right  and  above. 

(A  sector  of  the  skull  has  been  removed  on  the  right  side  by  a  horizontal  and  a  sagittal  saw-cut.) 

Dura  mater  encephali  (continued)  (see  also  Figs.  817  and  819).  The  dura  mater 
completely  lines  the  depth  of  the  fossa  hypophyseos,  spreads  out  above  the  same  between  the 
tuberculum  sellae  and  the  upper  margin  of  the  dorsum  sellae  as  diaphragma  sellae,  and  there 
presents  only  a  small  opening,  foramen  diaphragmatis  [sellae],  for  the  passage  of  the  infundi¬ 
bulum.  It  then  runs  lateralward  on  each  side  and  stretches  out  from  the  processus  clinoideus 
anterior  and  from  the  upper  part  of  the  processus  clinoideus  posterior  to  the  angulus  superior  pyra- 
midis  (lateral  from  the  impressio  trigemini) ;  thence  it  passes,  behind,  downward  to  the  clivus  and 
to  the  facies  posterior  pyramidis,  laterally  and  in  front,  however,  obliquely  downward  to  the  middle 
cranial  fossa  (lateral  from  the  foramen  rotundum  and  foramen  ovale),  and  thus  helps  to  enclose  a 
large  space  (see  Figs.  538  and  819),  in  which  are  situated  the  a.  carotis  interna,  the  sinus 
cavernosus,  the  n.  oculomotorius,  n.  trochlearis,  n.  trigeminus  along  with  its  ganglion  semilunare 
and  its  branches,  as  well  as  the  n.  abducens.  The  dura  mater  possesses  three  tough  processes : 

1.  The  tentorium  cerebelli  (cerebellar  tent)  (see  also  Figs.  535  and  817)  goes  off  on 
each  side  in  transversal  direction  from  the  angulus  superior  pyramidis  and  from  the  horizontal 
portion  of  the  sulcus  transversus,  is  sickle-shaped  and  in  the  middle  elevated  like  the  ridge  of 
a  roof;  by  its  anterior,  deeply  notched  margin  it  bounds  the  incisura  tentorii.  The  occipital, 
lobes  of  the  cerebrum  rest  upon  its  upper  surface. 
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819.  Passage  of  nerves  through  the  dura  mater 

and  the  skull. 

(On  the  right  side  the  dura  mater  has  been  completely  removed,  on  the  left  the  tentorium 
cerebelli  has  been  cut  away  at  the  temporal  bone  and  the  niche  for  the  ganglion  semilunare 

opened.) 

Third  mater  encephali  (continued).  2.  The  falx  cerebri  (cerebral  sickle)  (see 
Figs.  535,  817  and  818),  a  septum  increasing  in  height  from  before  backward,  penetrates  from 
above  in  the  median  plane  between  the  two  cerebral  hemispheres.  It  is  attached  at  the  crista 
galli,  at  the  crista  frontalis  and  at  the  sulcus  sagittalis  as  far  as  the  protuberantia  occipitalis 
interna  to  the  bone,  fuses  behind  with  the  ridge-like  edge  of  the  tentorium  cerebelli,  and  possesses 
below  a  concave  margin  which  does  not  reach  down  as  far  as  the  corpus  callosum  of  the  brain 
(see  Fig.  816).  3.  The  falx  cerebelli  (cerebellar  sickle)  (see  Fig.  817)  arises  behind  on  the  bony 
ridge  which  passes  from  the  protuberantia  occipitalis  interna  to  the  foramen  occipitale  magnum, 
is  shoved  in  from  behind  as  a  low  plate  into  the  incisura  cerebelli  posterior,  and  ends  in  front  with 
a  concave  margin;  above  it  is  united  with  the  under  surface  of  the  tentorium  cerebelli  and  below  it 
runs  out  into  two  diverging  low  folds,  which  grasp  the  foramen  occipitale  magnum  from  behind. 
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820.  Right  ganglion 
semilunare  [Gasseri], 

viewed  from  the  medial  side. 

Magnification:  2:1. 

Twelve  pairs  of  nervi  cerebra¬ 
les,  cerebral  nerves,  go  off  from  , 
the  brain.  Of  these,  three  (nn.  olfactorii, 
optici,  acustici)  are  pure  sensory  nerves,  six 
(nn.  oculomotorii,  trochleares,  abducentes, 
faciales,  accessorii,  hypoglossi)  pure  motor, 
three  (nn.  trigemini,  glossopharyngei, vagi) 
mixed  in  nature.  The  nn.  interm edii  (see 
p.  724)  are  also  of  a  mixed  nature. 

I.  Nervi  olfactorii,  olfactory 
nerves  (see  Figs.  825  and  826),  are  sensory 
nerves,  of  which  approximately  twenty 
non-medullated  threads  of  different  size  on 
each  side  leave  the  inferior  surface  of  the 
bulbus  olfactorius  and  arrive  in  the  nasal 
cavity  through  the  openings  of  the  lamina 

cribrosa  of  the  ethmoid  bone.  As  they  go  they  become  ensheathed  with  processes  of  the 
meninges  and  of  the  subrarachnoidal  spaces,  divide  into  a  lateral  row  which  passes  to  the 
regio  olfactoria  of  the  lateral  wall  of  the  nose,  and  a  medial  row  which  goes  to  that  of  the 
nasa  septum;  they  generally  do  not  anastomose  with  one  another.  Their  domain  of  distribution 
extends  lateralward  over  a  large  part  of  the  upper  concha,  and  medianward  it  is  of  similar 
extent  (see  Fig.  984). 

II.  N.  opticus,  visual  nerve  (see  Figs.  758,  817,  819,  822,  919  and  924),  is  a  sensory 
nerve,  but  it  is  not  comparable  with  the  other  cerebral  nerves,  since  from  its  development  and 
architecture  it  belongs  to  the  brain  and  must  be  looked  upon  as  a  central  intracerebral  cord. 
It  proceeds  on  each  side  from  the  anterior  angle  of  the  chiasma  opticum  (see  p.  665)  and, 
somewhat  flattened,  runs  obliquely  lateralward  and  forward  to  the  foramen  opticum,  passes 
through  this  as  a  round  cord  along  with  the  a.  ophthalmica  (see  p.  415)  and  then  extends 
obliquely  to  the  posterior  surface  of  the  eye-ball  (see  p.  795).  In  the  horizontal  direction  it 
forms  a  slightly  S -shaped  curve,  so  as  to  be  convex  behind  lateralward  and  in  front  median- 
ward;  in  the  vertical  direction  it  presents  a  slight  bayonet-like  curve.  It  is  surrounded  by 
sheet-like  processes  of  the  meninges,  and  of  the  subdural  and  subarachnoidal  spaces. 

III.  N.  oculomotorius  (see  Figs.  748,  749,  758,  765,  817—819,  821—823,  915,  916 
and  920—922),  motor,  emerges  by  a  medial  group  of  (on  the  average)  8  flat  bundles  from  the 
sulcus  n.  oculomotorii  (see  p.  656)  and  by  a  very  variable  but  approximately  as  large  posterior, 
lateral  group  from  the  ventral  surface  of  the  cerebral  peduncle  (see  Figs.  748  and  749).  The 
root  bundles  converge  and  form  a  round  cord,  which  passes  forward  and  lateralward  between 
the  a.  cerebelli  superior  and  a.  cerebri  posterior  (see  Fig.  495),  and  perforates  the  dura  mater 
lateral  from  the  processus  clinoideus  posterior  (see  Figs.  817—819).  It  then  runs  forward 
and  a  little  downward  in  the  lateral  wall  of  the  sinus  cavernosus  (see  Fig.  533),  lateralward 
from  the  a.  carotis  interna;  in  this  course  it  lies  at  first  over  the  n.  trochlearis  and  the 
n.  ophthalmicus  and  is  then  crossed  on  its  lateral  surface  by  both  of  these,  so  that  finally  it 
reaches  the  fissura  orbitalis  superior  below  them,  and  passes  within  the  annulus  tendineus 
communis  [Zinni]  (see  Figs.  819,  821 — 823,  915  and  916).  There  it  divides  immediately  into 
two  branches,  a  smaller,  ramus  superior,  and  a  larger,  ramus  inferior. 

a)  Ramus  superior  (see  Figs.  821  and  823)  passes  forward  and  upward  lateral  from 
the  a.  ophthalmica  and  from  the  n.  opticus  to  the  mm.  rectus  superior  and  levator  palpebrae 
superioris. 


■tio  ( 
jor  ; 


b)  Ramus  inferior  (see  Figs.  822  and  823)  divides  into  a  branch  which  runs  under 
the  n.  opticus  to  the  m.  rectus  medialis,  a  short  branch  to  the  m.  rectus  inferior,  and  a  long 
branch  which  passes  along  the  lateral  margin  of  the  m.  rectus  inferior  to  the  m.  obliquus 
inferior.  A  short,  thick  thread,  radix  brevis  ganglii  ciliaris,  runs  from  the  latter  to  the 
posterior  inferior  part  of  the  ganglion  ciliare  (see  p.  714). 

Anastomoses:  In  the  sinus  cavernosus  it  receives  sympathetic  fibres  from  the  plexus 
cavernosus. 


n. 

trige¬ 

mini 
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821.  Nerves  of  the  right  orbital  cavity, 

viewed  from  above,  1st  layer. 

(The  roof  of  the  orbit  has  been  removed  and  the  fissura  orbitalis  superior  partly  exposed.  The 
dura  mater  and  the  upper  layer  of  the  tentorium  cerebelli  have  been  dissected  away.) 

IY.  N.  trochlearis  (see  also  Figs.  749,  750,  755,  757,  758,  817—820,  828,  888,  915, 
916  and  919—921),  motor,  leaves  the  brain  (see  Fig.  757)  on  each  side  near  the  frenulum  veli 
medullaris  anterioris  (see  p.  655),  runs  (see  Figs.  749,  750,  755,  757  and  758)  as  a  delicate, 
curved  cord  along  the  upper  margin  of  the  pons,  around  the  pedunculus  cerebri,  forward  and 
perforates  the  dura  mater  lateral  from  the  n.  oculomotorius  and  below  the  most  anterior  jag 
of  origin  of  the  tentorium  cerebelli  (see  Figs.  817 — 819).  It  then  passes  forward  in  the  lateral 
wall  of  the  sinus  cavernosus  (see  also  Fig.  538)  under  the  n.  oculomotorius  and  over  the  n.  oph¬ 
thalmicus,  then  crosses  the  former  on  its  lateral  side,  goes  through  the  fissura  orbitalis 
superior  outside  the  annulus  tendineus  communis  [Zinni]  (see  also  Figs.  915  and  916)  and  extends 
over  the  origin  of  the  m.  levator  palpebrae  superioris  obliquely  forward  and  medianward  to 
the  m.  obliquus  superior. 

Anastomoses:  In  the  sinus  cavernosus  it  receives  sympathetic  fibres  from  the  plexus 
cavernosus  and  usually  anastomoses  with  the  n.  ophthalmicus  (V). 
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822.  Nerves  of  the  right  orbital  cavity, 

viewed  from  above,  2  nd  layer. 

(Same  preparation  as  in  Fig.  821.  In  addition  most  of  the  eye  muscles  and  the  lateral  wall 
of  the  orbit  have  been  removed;  the  foramen  ethmoidale  anterius  has  been  opened.  The 
nn.  meningeus  and  spinosus  have  been  introduced  according  to  F.  Arnold.) 

V.  N.  trigeminus  (see  also  Figs.  749,  750,  755,  758,  817—821,  823—830  and  833),  a 
mixed  nerve,  makes  its  appearance  on  the  anterior  surface  of  the  pons  (see  p.  651)  with  two  roots, 
the  thick,  sensory  portio  major  and  the  thin,  motor  portio  minor ;  the  site  of  emergence  of  the 
round  portio  minor  is  somewhat  rostral  and  dorsal  from  that  of  the  flattened  portio  major  (see 
Figs.  749,  750,  755  and  758).  The  portio  minor  loops  around  the  medial  margin  of  the  portio 
major  to  its  under  surface;  both  pass  forward  and  upward  and  perforate  the  dura  mater  beneath 
the  line  of  departure  of  the  tentorium  cerebelli  (and  beneath  the  sinus  petrosus  superior)  over  the 
impressio  trigemini  of  the  pyramid  of  the  temporal  bone  (see  Figs.  817 — 819).  Immediately  in 
front  of  this  spot,  in  a  blind  sack-like  protrusion  of  the  dura  mater  (see  Fig.  819)  the  portio  major 
becomes  broader  and  goes  over  into  the  flat,  sickle-shaped  ganglion  semilunar e  [Gasseri]  (see 
also  Figs.  758,  819 — 821  and  823);  this  lies  adjacent  to  the  a.  carotis  interna,  lateral  from  the 
sinus  cavernosus,  over  the  foramen  lacerum,  or  is  separated  from  the  artery  by  a  thin  layer  of 
bone.  On  its  under  surface  lie  the  nn.  petrosi  superficiales.  The  ganglion  is  similar  in  structure 
to  the  spinal  ganglions  and  contains  the  cells  of  origin  of  the  sensory  fibres  (see  p.  698). 
The  portio  minor  runs,  on  the  inferior  surface  of  the  ganglion  and  without  forming  a  nervous 
connection  with  it,  to  the  n.  mandibularis  (see  Figs.  758  and  820).  The  convexity  of  the  ganglion 
is  directed  forward  and  downward ,  and  from  it  diverge  three  branches :  n.  ophthalmicus, 
n.  maxillaris  and  n.  mandibularis. 
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a)  N.  ophthalmicus  (see  Figs.  819 — 823),  sensory,  the  smallest  branch,  flattened, 
passes  forward,  upward  and  lateralward  in  the  lateral  wall  of  the  sinus  cavernosus  (see  also 
Fig.  533),  where  it  lies  beneath  the  n.  trochlearis  and  lateral  from  the  n.  abducens,  at  first  also 
beneath  the  n.  oculomotorius,  which  passes  forward  on  its  medial  side;  it  receives  fine  sym¬ 
pathetic  threads  from  the  plexus  cavernosus  and  usually  anastomoses  with  the  n.  trochlearis. 
In  the  sinus  it  gives  off  the  fine  n.  tentorii  (see  Fig.  821)  which  passes  backward  at  first  close 
to  the  n.  trochlearis,  then  runs  to  the  tentorium  cerebelli,  and  in  it  as  far  the  sinuses.  The 
n.  ophthalmicus  then  enters  the  fissura  orbitalis  superior  and  divides,  usually  before  its  entrance, 
into  three  branches:  n.  lacrimalis,  n.  frontalis  and  n.  nasociliaris. 

1.  N.  lacrimalis  (see Figs. 821,824,915,916  and  919 — 921),  the  finest  branch,  passes  lateral 
from  the  n. frontalis  (and  annulus  tendineus  communis  [Zinni])  into  the  orbital  cavity,  and  runs 
close  to  the  periorbita  and  over  the  m.  rectus  superior  to  the  upper  lachrymal  gland,  some  threads 
passing  through  this  to  the  conjunctiva  and  skin  at  the  lateral  angle  of  the  eye;  a  fine  connecting 
thread,  ramus  anastomoticus  cum  n.  zygomatico  (see  Fig.  824),  on  the  lateral  wall  of  the  orbit 
brings  to  it  the  secretory  fibres  for  the  lachrymal  gland,  which  are  believed  to  arise  from  the  n. 
intermedius,  to  extend  from  the  ganglion  geniculi  through  the  n.  petrosus  superficialis  major  to 
the  ganglion  sphenopalatinum  and  to  pass  from  this  into  the  n.  maxillaris  and  the  n.  zygomaticus. 

2.  N.  frontalis  (see  Figs.  821,  823,  832,  915,  916  and  919 — 922),  the  thickest  branch, 
enters  the  orbital  cavity  lateral  from  the  annulus  tendineus  communis  between  the  n.  trochlearis 
and  the  n.  lacrimalis  and  runs  forward  over  the  m.  levator  palpebrae  superioris.  Branches: 

cc)  N.  supra  orbitalis,  the  largest  of  them,  goes  forward  in  the  direction  of  the  main 
trunk  and  passes  through  the  incisura  supraorbitalis  (or  through  the  foramen  supraorbitale)  to 
the  forehead.  It  sends  numerous  large  branches  to  the  skin  of  the  forehead  as  far  back  as  the 
vertex  and  some  smaller  branches  to  the  skin  and  conjunctiva  of  the  upper  eyelid.  One  branch, 
running  at  the  upper  margin  of  the  orbital  cavity,  unites  with  a  branch  of  the  n.  facialis. 

ß )  Ramus  frontalis,  forward  and  somewhat  medianward  to  the  incisura  frontalis;  it  is 
distributed  medial  from  the  n.  supraorbitalis  and  like  it,  to  the  forehead  and  upper  eyelid. 

y)  N.  supratrochlearis,  the  finest  branch,  extends  forward  and  medianward  on  the  roof 
of  the  orbita  and  over  the  trochlea  m.  obliqui  superioris  to  the  upper  eyelid,  the  root  of  the 
nose  and  the  forehead.  In  front  of  the  trochlea  it  anastomoses  with  the  n.  infratrochlearis. 

3.  N.  nasociliaris  (see  Figs.  821—823,  915,  916  and  919 — 922)  enters  the  orbit  within  the 
annulus  tendineus  communis  [Zinni],  runs  at  first  between  the  m.  rectus  superior  and  the 
n.  opticus  forward  and  medianward,  then  forward  between  the  mm.  obliquus  superior  and  rectus 
medialis  and  divides  into  the  n.  ethmoidalis  anterior  and  n.  infratrochlearis.  Branches: 

a)  Radix  longa  ganglii  ciliaris,  slender,  arises  usually  while  still  outside  the  orbital  cavity 
and  passes  on  the  lateral  side  of  the  n.  opticus  and  of  the  a.  ophthalmica  to  the  ganglion  ciliare. 

ß)  Nn.  ciliares  longi,  usually  two,  on  the  medial  side  of  the  n.  opticus  to  the  eyeball 
(see  p.  802). 

y)  N.  ethmoidalis  posterior,  very  fine,  passes  through  the  foramen  ethmoidale  posterius 
to  the  mucous  membrane  of  the  posterior  ethmoidal  cells  and  of  the  sphenoidal  sinuses. 

ff)  N.  ethmoidalis  anterior  goes  through  the  foramen  ethmoidale  anterius  upon  the  upper 
surface  of  the  lamina  cribrosa,  gives  there  a  fine  branch  near  the  a.  meningea  anterior  to  the 
dura  mater  and  the  falx  cerebri,  then  perforates  the  lamina  cribrosa  and  divides  into  several 
rami  nasales  anteriores.  Of  these,  the  rami  nasales  interni  go  to  the  mucous  membrane  of  the 
anterior  part  of  the  septum  (rami  nasales  mediales,  see  Fig.  826)  and  to  the  lateral  wall  of  the 
nasal  cavity  (rami  nasales  laterales,  see  Fig.  825) ;  the  ramus  nasalis  externus  (see  Fig.  825) 
runs  first  behind  the  spina  frontalis,  then  in  the  sulcus  ethmoidalis  of  the  nasal  bone,  passes 
outward  between  the  nasal  bone  and  the  nasal  cartilage,  and  supplies  the  skin  of  the  tip  of  the 
nose  and  of  the  alae  nasi  (see  Fig.  832). 

f)  N.  infratrochlearis  passes  forward  under  the  m.  obliquus  superior  and  divides  (see 
Fig.  832)  under  its  trochlea  into  a  ramus  palpebralis  superior,  which  helps  to  supply  the 
eyelids  and  usually  anastomoses  with  the  n.  supratrochlearis,  and  a  ramus  palpebralis  inferior 
to  the  tear-sack,  caruncula  lacrimalis,  eyelids  and  nose. 

Ganglion  ciliare  (see  Figs.  822  and  823)  a  sympathetic  ganglion,  lies  as  a  small, 
oblong-quadrangular,  flattened  disk,  on  the  lateral  surface  of  the  n.  opticus.  At  its  posterior 
margin  it  is  united:  1.  at  the  inferior  angle  with  the  n.  ocplomotorius  by  means  of  the  short, 
thick  radix  brevis  (see  p.  711),  2.  at  the  upper  angle  with  the  n.  nasociliaris  (vide  supra)  by  the 
long,  delicate  radix  longa  and  3.  with  the  plexus  cavernosus  by  the  delicate  radices  sympathicae. 
From  its  anterior  margin  3 — 6  nn.  ciliares  breves  go  to  the  eyeball  (see  p.  802). 

b)  N.  maocillaris  (9.  T.  superior  maxillary)  (see  Figs.  822 — 826),  sensory,  passes 
flattened  forward  in  the  lateral  wall  of  the  sinus  cavernosus  (see  also  Fig.  533)  to  the  foramen 
rotundum,  runs  through  this  as  a  round  cord,  extends  obliquely  forward,  lateralward  and  down¬ 
ward  through  the  uppermost  part  of  the  fossa  pterygopalatina  over  the  end  extremity  of  the 
a.  maxillaris  interna  to  the  sulcus  and  canalis  infraorbitalis  and  from  there  on  is  known  as  the 
n.  infraorbitalis. 
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823.  Nerves  of  the  right  orbit  and  the  upper  jaw, 

viewed  from  the  right. 

(The  lateral  wall  of  the  orbit  have  been  completely  removed,  the  upper  wall  of  the  orbit  as 
well  as  the  wall  of  the  upper  jaw  partly;  the  m.  rectus  oculi  lateralis  has  also  been  removed.) 

b)  N.  maxillaris  (see  also  Figs.  822  and  824—826)  (continued).  Within  the  skull  cavity 
it  gives  of  the  fine  n.rneningeus  [medius]  (see  Fig.  822),  which  passes  lateral  ward.  to.  the  anterior 
branch  of  the  a.  meningea  media,  breaks  up  in  the  dura  mater  in  its  neighborhood  and  anastomoses 
with  the  n.  spinosus  (see  p.  719).  Outside  the  skull  cavity  the  following  branches  are  given  off: 

1.  N.  zygomaticus  (see  Figs.  822  and  824),  a  small  branch  from  the  upper  margin  within 
the  fossa  pterygopalatina,  runs  lateralward  in  the  connective  tissue  closing  the  fissura  orbitalis 
inferior  and  then  passes  forward  along  the  lateral  wall  of  the  orbit.  Branches: 

«)  Ramus  zygomaticotemporalis,  the  upper  of  the  two,  gives  off  a  fine  communicating  thread 
to  the  n.  lacrimalis  (see  p.  714),  passes  through  a  foramen  zygomaticoorbitale  into  the  yoke-bone,  and 
leaves  this  again  through  the  foramen  zygomaticotemporale ;  it  thus  arrives  in  the  temporal  fossa,  and 
thence,  usually  divided  into  two  branches,  extends  over  the  upper  margin  of  the  yoke-bone,  through 
the  fascia  temporalis  to  the  skin  of  the  temporal  region  (see  Figs.  824  and  832).  It  anastomoses  mani¬ 
foldly  with  its  own  twigs  or  with  those  of  neighboring  branches  and  varies  much  in  its  distribution. 

ft)  Ramus  zygomatico facialis ,  sometimes  doubled,  runs  from  a  foramen  zygomatico¬ 
orbitale  to  the  foramen  zygomaticofaciale  through  a  canaliculus  of  the  yoke-bone  to  the  facies 
malaris  of  the  latter  and  spreads  out  in  the  skin  in  the  anterior  part  of  the  yoke-bone  region 
and  at  the  lateral  angle  of  the  eye  (see  Figs.  824,  828  and  832). 
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824.  Right  nervus  canalis  pterygoidei  [Vidii], 

viewed  from  the  right. 

(The  lateral  wall  of  the  orbit  has  been  for  the  most  part  removed;  the  canales  pterygoideus 
[Vidii],  caroticus  et  facialis  and  the  tympanic  cavity  have  been  exposed.) 

2.  Nn.  sphenopalatini  (see  also  Figs.  823  and  825),  two  or  three,  sometimes  single,  go 

downward  in  the  fossa  pterygopalatina  from  the  lower  margin  of  the  n.  maxillaris.  A  very 
small  part  of  their  fibres ,  sometimes  interwoven ,  enters  the  ganglion  sphenopalatinum ;  the 
largest  part,  however,  passes  on  its  lateral  surface  or  in  front  of  it  and  goes  over  directly 

into  the  rami  orbitales,  rami  nasales  posteriores  and  nn.  palatini,  which  are  usually  designated 

as  branches  of  the  ganglion  (see  p.  718). 

3.  Nn.  alveolares  superiores  (see  also  Fig.  823)  arise  partly  from  the  n.  maxillaris, 
partly  from  the  n.  infraorbitalis  (see  p.  717). 

a)  Rami  alveolares  superiores  posteriores ,  usually  two,  arising  a  little  before  the 
entrance  into  the  orbit,  run  downward  and  forward  upon  the  facies  infratemporalis 

maxillae  and  pass  through  the  foramina  alveolaria  into  the  canales  alveolares  and 

help  to  form  the  plexus  dentalis  superior  (vide  infra). 

ß)  Ramus  alveolaris  superior  medius  is  given  off  from  the  n.  infraorbitalis  in  the 
posterior  part  of  the  canalis  infraorbitalis  and  passes  downward  and  forward  in  a 
special  bony  canal  of  the  lateral  wall  of  the  maxilla  to  the  middle  part  of  the 
plexus  dentalis  superior  (vide  infra). 

y)  Rami  alveolares  superiores  anteriores,  given  off  from  the  n.  infraorbitalis  close  behind 
the  foramen  infraorbitale,  run  downward  in  the  canales  alveolares  of  the  anterior  wall 
of  the  maxilla.  With  the  other  rami  alveolares  within  the  canales  alveolares  they 
form  a  plexus,  plexus  dentalis  superior,  which  is  curved  so  as  to  be  convex  down¬ 
ward  ;  this  anastomoses  with  that  of  the.  other  side.  From  it  arise  rami  dentales  supe¬ 
riores  to  the  roots  of  the  individual  teeth,  rami  gingivales  superiores  to  the  gums, 
as  well  as  branches  to  the  bone  and  to  the  mucous  membrane  of  the  sinus  maxillaris. 
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825.  Nerves  of  the  right  lateral  wall  of  the  nose. 

(The  fossa  pterygopalatina  and  the  canales  palatini  have  been  exposed  from  inside.) 

f  +i  \  Tr°  bjtalis  (see  p.  714),  usually  a  flat  plexus,  perforated  at  the  beginning' 

o  ^  e  canalis  infraorbitalis  by  the  a.  infraorbitalis,  leaves  the  canalis  infraorbitalis  through  the 
oi amen  mfraorbitale  and  divides  there  quickly  into  its  terminal  branches  (see  Figs.  828  and  832) 
w  ich  partly  unite  with  branches  of  the  n.  facialis.  The  terminal  branches  are : 

«)  Rami p alp ebr ales  inferiores,  several  delicate  branches,  go  through  the  caput  infra - 
orbitale  ol  the  m.  quadratus  labii  superioris  to  the  skin  of  the  lower  eyelid  and  of 
the  two  angles  of  the  eye. 

ß)  Rami  nasales,  2—3,  run  upon  the  m.  nasalis  to  the  skin  of  the  ala  nasi  (rami 
nasales  externi)  and  of  the  septum  mobile  nasi  (rami  nasales  interni). 
y)  Rami  labiales  superiores,  3  -4,  pass  between  the  m.  quadratus  labii  superioris  and  the 
m  canmus  downward  to  the  skin  and  mucous  membrane  of  the  upper  lip  and  to  the  minis 
naQ\A9^  sPhen°Valatmum  (see  also  Figs.  823  and  824)  is  a  sympathetic  ganglion  (see 
p.  788)  and  lies  as  a  small,  flattened  wedge,  with  its  apex  behind,  in  the  fossa  pterygopalatina 
just  m  front  of  the  anterior  opening  of  the  canalis  pterygoideus  [Vidii],  a  few  millimeters 
below  and  medianward  from  the  n.  maxillaris.  The  following  are  usually  designated  as  its  roots : 

l.  N.  canalis  pterygoidei  [Vidii],  enters  the  posterior  apex  of  the  ganglion,  runs  in 
the  canalis  pterygoideus  [Vidii],  there  arising  through  the  union  of  two  threads- 

“)  fV  V^osus  superficialis  major  (see  also  Figs.  824,  829  and  831)  comes  off  from 
ten  facialis  .at  the  ganglion  geniculi  (see  p.  724),  anastomoses  with  the  n.  petrosus 
superficialis  minor  (see  Fig.  831)  and  arrives  through  the  hiatus  canalis  facialis  in 
the  sulcus  n  petrosi  superficialis  majoris  of  the  temporal  bone.  It  then  passes 
lateral  from  the  a.  carotis  interna  through  the  fibrocartilago  basalis ,  filling  up  the 
foramen  lacerum,  to  the  canaJis  pterygoideus.  In  this  branch  run  certainly  the  sen¬ 
sory  and  perhaps  also  the  taste  fibres  of  the  anterior  two-thirds  of  the  tongue  (see  p.  723)  • 
in  addition  it  carries  the  secretory  fibres  for  the  lachrymal  gland  (see  p.  714). 
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826.  Nerves  of  the  nasal  septum,  viewed  from  the  left. 

Ganglion  sphenopalatinum  (see  Figs.  823 — 825)  (continued): 

ß)  N.  petrosus  profundus  (see  Fig.  824)  arises  from  the  sympathetic  plexus  caroticus  internus, 
woven  around  the  a.  carotis  interna,  from  the  horizontal  part  of  the  artery,  and  goes 
through  the  fibrocartilago  hasalis  to  the  posterior  opening  of  the  canalis  pterygoideus. 

2.  Fibres  of  the  nn.  sphenopalatini,  which  connect  the  ganglion  with  the  n.  maxillaris 
(see  p.  716). 

The  following  nerves  are  usually  mentioned  as  branches  of  the  ganglion,  although  they 
are,  for  the  most  part,  direct  branches  of  the  nn.  sphenopalatini  (see  p.  716)  and  are  only  . 
strengthened  by  a  variable  number  of  threads  from  the  ganglion. 

"  1.  Rami  orbitales  (not  illustrated),  2—3  extremely  fine  threads,  which  pass  through 
the  fissura  orbitalis  inferior  into  the  orbital  cavity  and  through  the  foramen  ethmoidale  posterius 
or  special  small  openings  to  the  mucous  membrane  of  the  ethmoidal  cells  and  sphenoidal  sinus. 

2.  Rami  nasales  posteriores  superiores  (see  also  Fig.  825),  several  fine  threads,,  enter 
the  nasal  cavity  through  the  foramen  sphenopalatinum,  and,  as  rami  laterales,  arrive  in  the 
mucous  membrane  of  the  upper  and  middle  nasal  conchae  (some  also  through  the  canales 
pharyngeus  and  basipharyngeus  to  the  fornix  pharyngis  and  ostium  pharyngeum  tubae  audi- 
tivae),  as  rami  mediales  on  the  inferior  surface  of  the  body  of  the  sphenoid  bone  to  ehe  nasal 
septum:  of  the  latter  the  largest,  n.  nasopalatinus  [Scarpae],  extends  forward  and  downward 
on  the  septum  to  the  canalis  incisivus,  anastomoses  with  that  of  the  other  side  and  ends  in 
the  mucous  membrane  of  the  hard  palate. 

3.  Rami  nasales  posteriores  inferiores  f laterales ]  (see  Fig.  825),  usually  branches  of 
the  n.  palatinus  anterior  (vide  infra),  pass  through  small  openings  in  the  pars  perpendicularis 
oss.  palatini  into  the  nasal  cavity  and  to  the  mucous  membrane  of  the  inferior  concha. 

4.  Nn.  palatini  (see  Figs.  823—825)  run  downward  through  the  canalis  pterygopalatinus 
and  the  canales  palatini,  dividing  into  three  branches: 

a)  N.  palatinus  anterior,  the  largest,  passes  through  the  foramen  palatinum  majus  on  the 
inferior  surface  of  the  hard  palate,  passes  forward  on  it,  divided  in  several  branches, 
and  supplies  the  mucous  membrane  of  the  soft  and  hard  palate  and  the.  gums. 

ß)  N.  palatinus  medius,  the  smallest,  goes  through  a  foramen  palatinum  minus  to  the 
mucous  membrane  of  the  soft  palate  and  to  the  region  of  the  tonsil. 
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827.  Branches  of  the  right  n.  mandibularis  (V), 

more  superficial  layer,  viewed  from  the  right. 

(The  arcus  zygomaticus  and  the  proc.  coronoideus  mandibulae  have  been  removed;  the  canalis 
mandibulae  has  been  chiseled  open;  the  m.  masseter  has  been  reflected  lateralward.) 

Ganglion  sphenopalatinum  (see  Fig.  825)  (continued) : 

g)  N.  palatinus  posterior  goes  through  a  foramen  palatinum  minus  and  then  passes 
backward  to  the  mucous  membrane  of  the  inferior  surface  of  the  soft  palate. 

c)  7t}an(ffl>ularis  (0.  T.  inferior  maxillary)  (see  also  Figs.  820,  822,  823,  828,  829 
and  834),  a  mixed  nerve,  the  largest  branch,  is  formed  of  the  (sensory)  inferior  division  of  the 
ganglion  semilunare  [Gasseri]  and  of  the  smaller  (motor)  portio  minor  (see  p.  713),  which  are 
partly  interwoven  with  one  another  beneath  the  ganglion.  It  runs  downward  through  the 
ioramen  ovale  (surrounded  by  the  venous  rete  foraminis  ovalis)  and  immediately  beneath  the 
same  gives  off  the  delicate  n.  spinosus  (see  Figs.  822  and  829),  which  receives  a  strand  from 
the  ganglion  oticum  (see  p.  723),  goes  backward  again  into  the  skull  cavity  through  the  foramen 
spmosum  with  the  a.  meningea  media  and  arrives  along  with  the  branches  of  the  artery  to  the 
dura  mater  of  the  great  wing  of  the  sphenoidal  bone  and  the  mastoid  cells. 

The  n.  mandibularis  divides  into  a  smaller  anterior  and  a  larger  posterior  branch.  The 
anterior  branch  is  chiefly  motor;  into  it  almost  the  whole  portio  minor  goes  and  is  continued 
mto  the  pure  motor  nn.  massetericus,  temporales  profundi,  pterygoideus  externus  (all  these 
together  with  the  n.  pterygoideus  internus,  being  designated  as  the  n.  masticatorius);  it  con¬ 
tains  only  a  few  fibres  which  are  not  motor,  viz.,  the  pure  sensory  n.  buccinatorius. 

Spaltebolz,  Atlas.  6tb  ed.  *  ac- 
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828.  Branches  of  the  right  n.  mandibularis  (V), 

deeper  layer,  viewed  from  the  right. 

(Like  Fig.  827,  but  the  lower  jaw  and  masticatory  muscles  have  been  almost  completely 
removed;  all  but  a  small  part  of  the  glandula  submaxillaris  has  been  removed.) 

c)  JV.  mandibularis  (see  also  Figs.  827,  829  and  834)  (continued) :  The  posterior 
branch  is  almost  exclusively  sensory;  it  carries  only  a  few  motor  fibres  to  the  pure  motor 
n.  pterygoideus  internus,  n.  tensoris  veli  palatini,  n.  tensoris  tympani  and  n.  mylohyoideus; 
the  latter  is  a  branch  of  the  n.  alveolaris,  which  otherwise  contains  only  sensory  fibres,  and 
together  with  the  pure  sensory  nn.  auriculotemp oralis  and  lingualis  makes  up  the  main  mass 
of  sensory  fibres  of  the  n.  mandibularis.  The  posterior  branch  is  united  by  (usually  two)  short, 
fine  threads  with  the  upper  margin  of  the  ganglion  oticum  (see  p.  723). 

1.  N.massetericus  (see  Fig.  827)  arises  usually  with  the  n.temporalis  profundus  posterior, 
passes  horizontally  lateralward  on  the  facies  infratemporalis  of  the  sphenoid  bone,  above  the 
m.  pterygoideus  externus,  and  then  runs  lateralward  and  downward  through  the  incisura  mandi- 
bulae  to  the  medial  surface  of  the  m.  masseter;  it  gives  off  1 — 2  threads  for  the  joint  of  the  jaw. 
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829.  Right  ganglion  oticum,  viewed  from  within. 

(From  one  portion  of  a  head  cut  in  half  the  viscera  and  spine  have  been  removed  •  the  internal 
ear  and  the  apex  of  the  pyramid  of  the  temporal  bone) have  been  cut  away.) 

nf  wiGrU2fbYW‘  t^0rales  Profundi  (see  Fig.  827),  usually  three,  a. posterior,  medius  and  anterior 
huh  the  middle  one  may  be  absent;  the  posterior  usually  arises  in  common  with  the  n  masseteri- 

setericus  (see  p.  720)  (the  anterior  often  between  the  two  heads  of  the  m.  pterygoideus  externus) 
hen  bend  vertically  upward  and  finally  break  up,  anastomosing  with  one  another  in  the  m.  temporalis! 

v  °\  N.  buccmatonus  (see  Figs.  827,  828  and  832)  (see  also  above)  passes  downward  for- 
ward  and  lateralward  either  between  the  two  heads  of  the  m.  pteiygoidius  externu^Ä^i 
e  two  mm  pteiygoidei,  arrives  upon  the  lateral  surface  of  the  m.  buccinator  and  there  anasto¬ 
moses  with  branches  of  the  n.  facialis.  It  sends  branches  through  the  m.  buccinator  to  the 

tbprpUf  me?braüe  °f  the  cheek  and  is  distributed  also  to  tbe  skin  of  the  angle  of  the  mouth  • 
theie  fore  it  is  a  pure  sensory  nerve. 

4.  N.  pterygoideus  externus  (see  Figs.  828)  arises  almost  always  in  common  with  the 
buccinatorius  and  runs  downward  and  lateralward  to  the  m.  pterygoideus  externus. 

Wifh  G1  N'^ry goideus  internus  passes  near  the  ganglion  oticum  or  through  it,  connected 
vith  it  by  fine  threads,  downward  to  the  medial  surface  of  the  m.  pterygoideus  internus. 

46* 
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830.  Domains  of  distribu¬ 
tion  of  the  branches  of  the 
n.  trigeminus  and  of  the 
plexus  cervical  is  in  the 
skin  of  the  head,  after  R.  Zander. 
Red:  n.  ophthalmicus;  yellow:  n.  maxil- 
laris ;  blue :  n.  mandibularis ;  black : 
branches  of  the  plexus  cervicalis. 

(The  regions  which  are  regularly  supplied  by  the 
nerves  concerned  are  indicated  by  solid  lines, 
those  not  regularly  supplied  by  dotted  lines.) 

6.  N.  tensoris  veli  palatini  (see  Fig. 
829),  usually  a  branch  of  the  foregoing,  runs 
forward  and  downward  to  the  m.  tensor  veli 
palatini;  it  is  connected  with  the  ganglion 
oticum  by  a  fine  thread. 

7.  N.  tensoris  tympani  (see  Fig.  829), 
usually  a  branch  of  the  n.  pterygoideus  in¬ 
ternus,  very  fine,  passes  backward  and  up¬ 
ward  to  the  m.  tensor  tympani;  it  is  connected  with  the 
ganglion  oticum  by  a  delicate  thread. 

8.  N.  auriculotemp oralis  (see  Figs.  82  (  829  ana  ooZj 

arises  somewhat  beneath  the  foramen  ovale  from  the  poste¬ 
rior  margin  of  the  n.  mandibularis,  usually  by  two  roots, 
which  include  the  a.  meningea  media  between  them  and  then  unite.  It  runs  at  first  backwar 
and  somewhat  downward  on  the  medial  surface  of  the  m.  pterygoideus  externus  and  proces 
condyloideus  mandibulae  above  the  a.  maxillaris  interna,  bends  around  the  collum  proc.  co  ) 
loidei  first  lateralward,  then  upward  through  the  substance  of  the  glandula  parotis  m  front  o 
the  cartilaginous  external  acoustic  meatus,  to  pass  finally,  behind  the  a.  temporalis  super fic  a  , 
in  a  vertical  direction  to  the  skin  of  the  temple.  It  is  united  by  several  threads  with  the 
ganglion  oticum  (see  p.  723);  these  lead  to  it  the  secretory  fibres  of  the  glandula  parotis 
which  come  through  the  n.  petrosus  superficialis  minor  (see  p.  (23)  and  the  n  tympamcu 
(see  p.  730  and  Fig.  831)  from  the  n.  glossopharyngeus  leaving  the  bram  with  the  latter,  it 
gives  off  1 — 2  fine  threads  to  the  joint  of  the  jaw,  and  in  addition: 

«)  Rami  anastomotici  cum  n.  faciali  (see  Figs.  827,  828  and  833)  usually  two  go  o 
behind  the  collum  proc.  condyloidei  and  pass  forward  through  the  parotid  gland  to 
the  upper  terminal  branch  of  the  n.  facialis;  they  contain  sensory  fibres  which  run 

peripherally  with  the  branches  of  the  n.  facialis.  ,, 

ß)  Rami  parotidei  (not  illustrated)  from  the  mam  stem  or  from  the  preceding  to  t 
parotid  gland;  they  carry  the  secretory  fibres  to  it  which  arise  from  the  ganglion 

y)  Nm'melivf  acustici  exterm  (see  Figs.  827  and  828)  usually  two.  run  backward 
penetrate  at  the  junction  between  the  cartilaginous  and  bony  external  acoustic  meatus 
into  the  latter,  supply  its  skin  and  send  a  fine  branch,  ramus  memhranae  tympani,  to 

the  ear-drum  membrane.  ,  .  , ,  •  i. 

J)  Nn.  auriculares  anteriores  (see  Fig.  832)  to  the  skin  of  the  anterior  part  of  the  auricle. 

e)  Rami  temporales  superficiales  (see  Fig.  832),  usually  two,  to  the  skin  of  the  ,emP  ’ 
they  anastomose  above  with  branches  of  the  nn.  ophthalmicus  (V)  an  occipi 
major  and  alternate  in  their  distribution  with  the  n.  zygomaticotemporalis. 

9.  N.  alveolaris  inferior  (see  Figs.  827 — 829),  the  largest  branch,  passes  first  on 
medial  surface  of  the  m.  pterygoideus  externus  and  of  the  a.  maxillaris  interna,  then  betwee 
the  ramus  mandibulae  and  the  m.  pterygoideus  internus,  slightly  curved  downward  to  the 
foramen  mandibulare  and  thence  forward  in  the  canalis  mandibulae  with  the  a.  and  v.  aiveo 

laris.  It  gives  off  the  following  branches:  ,Q 

a)  N.  mylohyoideus  (see  Figs.  827  and  828)  goes  off  close  above  the  foramen  mandibulare 

and  passes  downward  and  forward  in  the  sulcus  mylohyoideus  mandibulae,  a  >- 
lateral  from  the  m.  pterygoideus  internus,  then  beneath  the  m.  mylohyoideus,  i 
supplies  the  latter  and  the  venter  anterior  m.  digastrici. 
ß)  Rami  dentales  inferiores  (see  Fig.  827)  and  rami  gingivales  inferiores,  fine  brandies 
which  go  off  in  the  canalis  mandibulae;  of  the  former  there  is  one  for  each  root  oi 
a  tooth;  the  latter  go  to  the  alveoli  and  to  the  gum.  They  form  a  plexus,  plexus 
dentalis  inferior,  above  the  n.  mandibularis. 
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r)  (see  Fig.  827),  a  large  branch,  leaves  the  canalis  mandibulae  by  way  of 

which  wöratinlaltb-C0Ver0diby  the,  m-  ‘«angularis.  It  divides  into  rami  mentales, 
ch,  Prorating  this  muscle,  go  to  the  skin  of  the  chin,  and  rami  labiales  in¬ 
feriores  which  pass  upward  to  the  skin  and  mucous  membrane  of  the  lower  lip. 

ferior  ransln  fronTof  thflft?8'  827“821|  and  834)>  almost  as  large  as  the  n.  alveolaris  in- 
a  or ,  runs  m  front  of  the  latter  nerve  and  somewhat  medianward  from  it,  on  the  medial  side 

of  the  m  .pterygoideus  externus  and  of  the  a.  maxillaris  interna,  then  between  the  m  pW 

nasserunlTtb  a  of  the  jaw’  slight1^  curved/downward  and  forwanl  then 

v  T d  4.?hei  m/loPharyngeus  and  in  front  of  the  m.  styloglossus  (see  Figs.  606  628 

nfnnll34^  ^  Slde  °f  the  latter>  and>  under  the  mucous  membrane  of  the  floor  of  the 

+1J asse®  foiwYd.over  the  in.  mylohyoideus  and  the  glandula  submaxillaris,  goes  around 
nnnnUtimaX1  aT  tWhartom]  lateral  and  below  (see  also  Fig.  591)  and  then  breaks  up. 
Upon  the  m  pterygoideus  internus  it  unites  with  the  chorda  tympani  (see  p  724) 
which  approaches  it  at  an  acute  angle  from  behind  and  above.  This  anastomosTs  4h  the 
n.  facialis  carries  certainly:  1.  to  the  n.  lmgualis  the  secretory  fibres  for  the  glandula  sub¬ 
maxillaris  und  sublingualis,  which  arise  from  the  n.  intermedius,  2.  from  the  n Mingualis  the 
pure  sensory  fibres  and  the  taste  fibres  from  the  anterior  two-thirds  of  the  tongue  (see  Fig.  836) 
o  the  n.  facialis.  From  there  on  the  sensory  fibres  pass  through  the  n.  petrosus  superficialis 
nmjor  to  the  ganglion  sphenopalatinum,  to  the  n.  maxillaris  (V)  and  farther  centralward.  The 
father  path  of  the  taste  fibres  is  questionable :  either  they  run  from  the  n.  facialis  also  through 

m  w6fr0fnS  suP€rfi(*alls  ma3°r ut0  the  ganglion  sphenopalatinum,  thence  to  the  n.  maxillaris 
(V)  and  farther  centralward,  or  through  the  ramus  anastomoticus  cum  plexu  tympanico  to  the 
n.  petrosus  superficialis  minor,  to  the  ganglion  oticum,  to  the  n.  mandibularis  (V)  and  farther 
centralward,  or  they  arrive  in  the  brain  by  way  of  the  n.  intermedius. 

•  \  T^e  n*  *****  is  umted  farther  by  several  threads  with  the  ganglion  submaxillare  (vide 

infra)  and  anastomoses  upon  the  lateral  surface  of  the  m.  hyoglossus  with  the  n.  hypoglossus 
through  one  or  two  ram«  anastomotici  cum  n.  hypoglosso  (see  Fig.  834),  by  means  of  which 
sensory  fibres  probably  pass  over  into  the  peripheral  part  of  the  n.  hypoglossus.  Branches: 
«)  Rami  isthmi  faueium  (see  Fig.  834),  fine,  go  between  lower  jaw  and  m.  pterygoideus 
„s  ly  errlu®  to  tae  tonsi1  and  to  the  posterior  part  of  the  mucous  membrane  of  the  mouth. 

p)  N.  sublingualis  (see  Figs.  591  and  828)  runs  forward,  lateral  from  the  glandula  sub- 

lmgualis,  innervates  this  gland  (vide  supra)  and  the  neighboring  mucous  membrane. 
y)  Rami  linguales  (see  Figs.  828  and  834)  pass  through  the  musculature  of  the  tongue 

to  the  mucous  membrane  of  the  back  and  of  the  margins  of  the  anterior  two-thirds 

ot  the  tongue  (see  also  above  and  Fig.  836).  They  anastomose  manifoldly  with  the 
same  branches  of  the  other  side  and  with  those  of  the  n.  glossopharyngeus 
Ganglion  oticum  (see  Fig.  829),  is  a  sympathetic  ganglion  (see  also  p.  788),  a  grayish- 
red  flatly  rounded  body,  which  lies  close  under  the  foramen  ovale,  immediately  adjacent  to  the 
medial  surface  of  the  n.  mandibularis;  medianward  it  lies  close  to  the  pars  cartilaginea  tubae 
auditivae ;  close  behind  it  runs  the  a.  meningea  media.  The  so-called  roots  of  the  ganglion  are: 
a)  Communicating  threads  with  the  n.  mandibularis,  usually  two,  very  delicate  from 
the  upper  margin. 

ß)  Communicating  threads  with  the  sympathetic  plexus  meningeus  (see  p.  788). 
y)  Communicating  threads  through  a  special  canal  with  the  n.  canalis  pterygoidei  [ Vidii] . 
0)  N  petrosus  superficialis  minor  (see  Figs.  829  and  831),  is  in  largest  part  a  continuation 
of  the  n.  tympanicus  (IX)  (see  p.  i30),  but  it  also  receives  a  thread  of  communication 
from  the  n.  facialis  (see  p.  724)  and  anastomoses  with  the  n.  petrosus  superficialis 
major;  it  runs  through  the  upper  part  of  the  canaliculus  tympanicus,  goes  through  its 
apertura  superior  into  the  sulcus  n.  petrosi  superficialis  minoris  and  then  passes  either 
through  the  fissura  shenopetrosa  or  through  a  special  canaliculus,  medianward,  forward 
and  downward  to  the  ganglion.  In  it  run  secretory  fibres  for  the  glandula  parotis 
(see  p.722:  n.auriculotemporalis),  as  well  as  taste  fibres  perhaps  (vide  supra:  n.  lingualis). 
So-called  branches  of  the  ganglion  (see  Fig.  829) : 

«)  Threads  to  the  nn.  pterygoideus  internus,  tensoris  tympani  and  tensoris  veli  palatini. 
ß)  Ramus  anastomoticus  cum  n.  spinoso,  fine  thread  to  the  n.  spinosus. 
y)  Ramus  anastomoticus  cum  n.  auriculot empor ali,  fine  threads  to  the  n.  auriculo- 
temporalis,  in  which  the  secretory  fibres  for  the  parotid  gland  run  (see  p.  72*2). 
d)  Ramus  anastomoticus  cum  chordatympani,  one  or  two  fine  threads  to  the  chorda  tympani. 
Ganglion  submaxillare  (see  Figs.  591  and  828)  is  a  sympathetic  ganglion  (see  also 
p.  <8b),  a  spindle-shaped  body  lying  directly  in  front  of  the  m.  pterygoideus  internus,  under  the 
n.  lingualis  and  over  the  glandula  submaxillaris.  It  communicates  with  the  n.  lingualis  by 
means  of  several  rami  communicantes  cum  n.  linguali,  some  of  them  pass  upward  and  are 
attached  to  the  n.  lingualis  in  centripetal  direction,  others  run  forward  to  the  neripheral  part 
of  the  n.  lingualis.  It  farther  communicates  by  means  of  fine  threads  with  the  sympathetic 
plexus  maxillaris  externus  surrounding  the  a.  maxillaris  externa.  From  the  lower  margin 
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several  threads,  rami  submaxillar  es,  go  to  the  glandula  submaxillaris  (see  p.  (23)  and  to  the 
ductus  submaxillaris  [Whartonil. 

VI.  N.  abducens  (see  Figs.  749,  750,  758,  817 — 822,  916,  919 — 921),  motor,  leaves 
the  brain,  on  each  side,  at  the  lower,  posterior  margin  of  the  pons  in  the  groove  between  this 
and  the  pyramid,  runs  between  the  pons  and  the  clivus  upward,  lateralward  and  forward  (see 
Fig.  758)  and  perforates  the  dura  mater  medialward  from  and  beneath  the  n.  trigeminus, 
somewhat  below  the  apex  of  the  pyramid;  it  then  passes  over  this  into  the  sinus  cavernosus, 
goes  forward  in  the  middle  through  it  (see  also  Fig.  533),  lateral  from  and  below  the  a.  carotis 
interna,  medial  from  the  n.  ophthalmicus  (V),  enters  the  annulus  tendineus  communis  [Zinni] 
under  the  nn.  oculomotorius  and  nasociliaris  (V)  through  the  fissuraorbitalis  superior,  becomes 
applied  to  the  medial  surface  of  the  m.  rectus  lateralis  and  ends  in  it. 

Anastomoses:  In  the  sinus  cavernosus  it  receives  sympathetic  fibres  from  the  plexus 
cavernosus. 

VII.  N.  facialis  (see  Figs.  749,  750,  758,  817 — 819,  824,  827 — 829,  831 — 833  and  83<), 
motor,  appears  on  each  side  lateral  from  the  n.  abducens,  just  medial  from  the  nn.  intermedius 
and  acusticus,  at  the  inferior,  posterior  margin  of  the  brachium  pontis  (see  p.  651)  above  and 
somewhat  lateral  from  the  olive;  it  passes  lateralward  along  with  the  nn.  intermedius  and  acusti¬ 
cus  at  the  upper  margin  of  the  flocculus  in  front  of  the  brachium  pontis  upon  the  tuberculum 
jugulare  oss.  occipitalis  and  upon  the  facies  posterior  pyramidis,  and  runs  upward  and  forward 
to  the  porus  acusticus  internus  (see  Figs.  819  and  833)  and  into  the  meatus  acusticus  internus. 
In  this  the  n.  facialis  lies  over  the  n.  acusticus  in  a  groove  of  the  latter,  the  n.  intermedius 
between  the  two;  they  have  a  sheath  in  common  formed  by  continuations  of  the  meninges,  and 
of  the  cavum  subdurale  and  subarachnoideale,  all  of  which  reach  as  far  as  the  bottom  of  the 
meatus.  From  there  on  it  runs  lateralward  with  the  n.  intermedius  (vide  infra)  in  the  canalis 
facialis  (see  Figs.  829  and  831)  to  the  geniculum  canalis  facialis,  there  bends  sharply  around, 
geniculum  n.  facialis  (facial  knee),  and  extends  further,  first  backward  and  lateralward  and  then 
downward.  At  the  foramen  stylomastoideum  it  leaves  the  canalis  facialis,  enters  the  substance 
of  the  parotid  gland  and  within  it  runs  in  an  arch  concave  upward  and  medianward  (see  Figs. 
827—829),  in  front  of  the  posterior  belly  of  the  m.  digastricus  and  laterally  from  the  proc. 
styloideus,  a.  carotis  externa  and  v.  faciaiis  posterior  upon  the  lateral  surface  of  the  ramus  of 
the  lower  jaw,  there  to  break  up  into  its  terminal  branches  (see  Fig.  832).  It  innervates  the 
whole  mimic  musculature  of  the  face. 

N.  intermedius  (see  Figs.  749  and  758),  a  mixed  nerve,  leaves  the  brain  just  lateral 
from  the  n.  facialis,  between  it  and  the  n.  acusticus  (n.  vestibularis),  enters  the  canalis  facialis 
with  the  n.  facialis  (vide  supra),  and  is  at  first  loosely  and  then  more  intimately  united  with 
the  n.  facialis.  Its  sensory  part  forms  at  the  geniculum  n.  facialis  the  ganglion  gcniculi  (see 
Fig.  831),  a  conical  aggregation  of  ganglion  cells  comparable  to  those  of  the  spinal  ganglia,  with 
its  apex  directed  medianward  and  intimately  united  with  the  n.  facialis;  the  ganglion  geniculi 
anastomoses  with  the  ganglion  vestibuläre  by  a  delicate  nerve-thread.  The  farther  course  of  the 
fibres  is  only  partly  known ;  the  secretory  fibres  in  it  coming  from  the  brain  for  the  glandulae 
submaxillaris  and  sublingualis  go  over  into  the  chorda  tympani  (vide  infra) ;  the  latter  is  often 
looked  upon  as  the  direct  continuation  of  the  n.  intermedius;  the  fibres  for  the  lachrymal  gland, 
all  of  which  are  carried  by  it,  enter  into  the  n.  petrosus  superficialis  major  (see  also  p.  714). 

A.  Branches  of  the  n.  facialis  (and  partly  of  the  n.  intermedius)  within  the  temporalbone: 

1.  N.  petrosus  superficialis  major  from  the  geniculum  n.  facialis  to  the  ganglion 
sphenopalatinum  (see  p.  717). 

2.  Ramus  anastomoticus  cum  plexu  tympanico  (see  Fig.  831),  a  fine  thread,  from  the 
geniculum  n.  facialis  to  the  n.  petrosus  superficialis  minor  (see  p.  723). 

3.  JV.  stapedius  (see  Fig.  831)  arises  in  the  vertical  part  of  the  canalis  facialis  and 
passes  through  a  small  opening  to  the  m.  stapedius,  situated  within  the  eminentia  pyramidalis. 

4.  Chorda  tympani  (see  Figs.  828,  829,  831,  834,  945,  947  and  948)  goes  off  beneath  the 
preceding,  running  back  in  an  acute  angle  open  above;  it  runs  at  first  through  the  canaliculus 
chordae  tympani  to  the  cavum  tympani,  then  in  the  plicae  malleolares  posterior  and  anterior 
between  the  crus  longum  incudis  and  manubrium  mallei,  and  finally  in  the  fissura  petro- 
tympanica  [Glaseri],  in  order  to  pass  medial  from  the  spina  angularis,  a.  meningea  media,  and 
the  nn.  auriculotemporalis  and  alveolaris  inferior  downward  to  the  posterior  margin  of  the 
n.  lingualis  (see  p.  723).  In  its  course  it  describes  a  curve,  convex  upward  and  lateralward,  and 
is  connected  by  one  or  two  fine  threads  with  the  ganglion  oticum  (see  p.  723).  Concerning  its 
fibres  see  n.  lingualis,  p.  723. 

B.  Branches  of  the  n.  facialis  outside  the  skull: 

1.  N.  auricularis  posterior  (see  Figs.  832,  837  and  845)  arises  close  under  the  foramen 
stylomastoideum,  runs  upward  and  backward  on  the  anterior  surface  of  the  processus 
mastoideus,  between  this  and  the  external  ear,  near  the  a.  auricularis  posterior,  anastomoses 
by  fine  threads  with  the  sensory  nn.  occipitalis  minor  (C2  C3)  and  auricularis  magnus  (C3),  and 
sends  an  anterior  branch  upward  to  the  mm.  auriculares  posterior  and  superior,  as  well  as  to 
the  mm.  transversus  auriculae,  obliquus  auriculae  and  antitragicus,  and  a  posterior  branch 
horizontally,  ramus  occipitalis,  to  the  m.  occipitalis. 
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831.  Right  n.  facialis  and  plexus  tympanicus, 

viewed  from  in  front.  Magnification:  4:1. 

(The  canalis  facialis,  canaliculus  tympanicus  and  caualis  caroticus  have  been  opened.) 

2.  Ramus  digastricus  (see  Figs.  828  and  887)  arises  close  under  the  preceding  and  passes 
downward  to  the  anterior  surface  of  the  venter  posterior  m.  digastrici,  which  it  innervates.  Branches : 

«)  Ramus  stylohyoideus,  a  long  thread,  downward  and  forward  to  the  m.  stylohyoideus. 

ß )  Ramus  anastomoticus  cum  n.  glossopharyngeo  (see  Fig.  837)  given  off  in  the  m.  di- 
gastricus  or  previously,  runs  medianward  in  a  curve,  convex  below,  to  the  n.  glosso¬ 
pharyngeus,  which  it  reaches  below  the  ganglion  petrosum. 

C.  Terminal  branches  of  the  n.  facialis  (see  Figs.  832  and  845),  an  upper,  usually  the 
larger,  and  a  lower;  the  two  usually  form  an  obtuse  angle  with  one  another.  The  upper  one  passes 
upward  and  forward,  the  lower  one  to  the  angulus  mandibulae.  Their  branches  form  a  plexus,  plexus 
parotideus  (see  Fig.  832),  often  distinct  only  above.  The  upper  branch  communicates  by  two 
threads  with  the  n.  auriculotemporalis  (see  p.  722).  The  terminal  branches  are  subdivisible  into: 

1.  Rami  temporales,  over  the  zygomatic  arch,  upward  to  the  mm.  helicis  major,  helicis 
minor,  tragicus,  mm.  auriculares  superior  and  anterior,  as  well  as  upward  and  forward  to  the 
mm.  frontalis,  orbicularis  oculi  and  corrugator. 

2.  Rami  zygomatici  forward  to  the  mm.  orbicularis  oculi  and  zygomaticus. 

3.  Rami  buccales,  upon  the  m.  masseter,  forward  to  the  mm.  risorius,  zygomaticus, 
quadratus  labii  superioris,  procerus,  caninus,  buccinator,  incisivi,  orbicularis  oris,  triangularis, 
quadratus  labii  inferioris  and  to  the  muscles  of  the  nose. 

4.  Ramus  marginalis  mandibulae  runs  along  the  base  of  the  lower  jaw  to  the  region 
of  the  chin  and  gives  branches  to  the  mm.  quadratus  labii  inferioris  and  mentalis. 

5.  Ramus  colli  from  the  angle  of  the  lower  jaw  on  the  neck  forward  and  downward,  covered 
by  the  platysma,  which  it  alone  innervates.  It  anastomoses  with  the  (sensory)  n.  cutaneus  colli 

(C2,  C3). 

These  branches  form  numerous  anastomoses  with  branches  of  the  n.  trigeminus,  especially 
the  rami  temporales  with  the  n.  supraorbitalis  and  the  rami  buccales  with  the  n.  buccinatorius. 
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832.  Nerves  of  the  face,  viewed  from  the  right. 

(The  platysma  has  been  removed :  a  piece  has  been  cut  out  of  the  glandula  parotis.) 
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833.  Course  of  i 
the  nn.  glosso¬ 
pharyngeus, 
vagus  and 


- Dura  mater  spinalis 

accessorius 
in  the  skull, 

viewed  from  behind. 

bone  the  vert/bral  arches  have  been  largely  sawn  away,  the  cerebrum  and 

^  TA7’  the  S?c  of  the  dura  mater  sPinalis  has  been  opened.  On  the  left  the 
p  fetenoi  roots  of  the  cervical  nerves  have  been  partly  removed,  the  lig.  denticulatum  completely.) 

Q  a  q^qV11'  acilstlclls>  acoustic  nerve  (see  also  Figs.  749,  750,  755,  758,  817—819  972 
V+i?  ^nsoJ-7  nerve,  which  appears  on  each  side  with  two  roots  at  the  lower  posterior 
margin  ol  the  brachium  pontis  above  and  behind  the  olive.  The  medial  root  (radix  n.  vesti¬ 
bularis)  i appears  just  lateral  from  the  n.  intermedius  in  front  of  the  corpus  restiforme,  the 
lateral  (radix  n.  cochlearis)  passes  around  the  latter  like  an  arch  from  the  outside.  The 

Paf!tS  W1?  -4he  na-  facialis  and  intermedius  into  the  meatus  acusticus  internus 
(.see  p.  ^4)  and  there  divides  into  two  branches,  the  n.  vestibularis  and  the  n.  cochlearis. 

ini  1  T  le  vestibularis  (s.  Figs.  972  and  973)  is  interrupted  at  the  bottom  of  the 
interna1  acoustic  meatus  by  a  ganglion,  ganglion  vestibuläre  (which  anastomoses  by  a  thread 

Tbn  in  gangllon/enicldl  tsee  P-  724]),  and  divides  into  an  upper  and  a  lower  terminal  branch. 

e  loimer  goes  from  the  area  vestibularis  superior  to  the  macula  cribrosa  superior  vestibuli; 
its  branches  run  as  follows: 

a)  N.  utricular  is  to  the  macula  acustica  utriculi, 

ß)  N.  ampullaris  superior  to  the  ampulla  membranacea  superior  and 

y)  N.  ampullaris  lateralis  to  the  ampulla  membranacea  lateralis. 
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T  - 


Cut  surface  of  the 
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n.  glosso- 
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n.  cervicalis  II 
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stylopharyngeus 
n.  glossopharyngei 


M.  stylopharyngeus — 


A.  carotis  externa 


Eamus  anterior 
n.  cervicalis  III 


Eamus  descendens 
n.  hypoglossi 

Eamus  anterior 
n.  cervicalis  IY 
M.  sternocleido- 

mastoideus  — 

(reflected  lateralward) 

N. vagus — 


834.  Nerves  to  the  right  side  of  the  tongue, 

viewed  from  the  right. 

(The  right  half  to  the  lower  jaw  with  its  muscles  and  the  processus  styloideus  with  its  muscles 
have  been  removed;  the  foramen  ovale  has  been  exposed  from  the  lateral  side.) 

1.  N.  vestibularis  (continued)  (see  Figs.  972  and  973).  Its  lower  terminal  branch 
divides  into : 

6)  N.  saccularis,  which  passes  out  from  the  area  vestibularis  inferior  through  the  macula 
cribrosa  media  vestibuli  to  the  macula  acustica  sacculi,  and 
e)  N.  ampullaris  posterior,  which  passes  from  the  foramen  singulare  through  the  macula 
cribrosa  inferior  vestibuli  to  the  ampulla  membranacea  posterior. 

2.  N.  cochlearis  goes  through  the  tractus  spiralis  foraminosus  into  the  canales  longitu¬ 
dinales  modioli  and  in  the  canalis  spiralis  modioli  forms  the  long  stretched-out  ganglion  spirale. 

IX.  N.  glossopharyngeus  (see  also  Figs.  749,  750,  755,  758,  817,  819,  831,  833,  835 
and  837),  a  mixed  nerve,  appears  with  5 — 6  threads  below  the  n.  acusticus  in  the  upper  part  of 
a  groove  of  the  medulla  oblongata  running  behind  the  olive  (see  p.  649);  upon  the  tuber- 
culum  jugulare  under  the  flocculus  it  passes  almost  horizontally  lateralward  and  forward  to 
the  foramen  jugulare;  it  runs  through  the  most  anterior,  medial  part  of  the  latter,^ separated 
from  the  n.  vagus  and  n.  accessorius  by  a  strip  of  dura  mater  (seeFigs.817,819  and835),  passing 
in  a  curve  downward  and  forward.  In  the  foramen  jugulare  it  becomes  swollen  to  form  the 
small  ganglion  superius  and  beneath  this  in  the  fossuia  petrosa  to  form  the  somewhat  larger, 
elongated  ganglion  petrosum  (see  Figs.  831  and  835). 
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N.  trigeminus 


N.  facialis  lent  off! 


~M.  cricothyreoideus 


Brachium 
pontis 

Brachium 
conjunctivum 

N.  acusticus 
(cut  through) 

Ganglion  supe¬ 
rius  n.  glosso- 
pharyngei 
Ganglion  jugu- 
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internus 
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externus 
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pharyngeus 
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N. 

acces¬ 

sorius 


Rami  pharyngei 
n.  vagi 

amus  anterior 
l.  cervicalis  I 


Rami  cardiaci  superiores 


Right  nerves  of  the  phcirynx,  viewed  from  the  right 

and  somewhat  from  behind.  (The  preparation  is  similar  to  that  of  Fig.  834;  in  addition 
the  medulla  oblongata  and  the  course  of  the  nerves  in  the  bone  have  been  exposed;  the  muscles 
of  the  spine  have  been  completely  removed,  those  of  the  tongue  partly.) 

IV.  N.  glossopliai yngeus  (continued).  4 he  two  ganglia  may  fuse  with  one  another; 
they  are  similar  in  construction  to  the  spinal  ganglia  and  contain  the  cells  of  origin  of  the 
sensory  fibres  of  the  nerve  (see  p.  700) ;  the  motor  fibres  run  past  these  ganglion  cells. 

Outside  the  skull  the  nerve  goes  downward,  at  first  behind,  then  lateral  from,  the 
a.  carotis  interna,  between  it  and  the  m.  stylopharyngeus  and  then  bends  around  the  posterior 
margin  of  the  latter  upon  its  lateral  surface  (see  also  Fig.  834). 
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836.  Distribution  of  sensory  nerves  in  the  mucous 
membrane  of  the  tongue,  schematic  (after  R.  Zander). 

IX.  N.  glossopliaryngeus  (see  Figs.  834  and  835)  (continued).  It  then  passes  in  a 
curve,  convex  downward  and  backward,  on  the  medial  side  of  the  m.  styloglossus  to  the  root 
of  the  tongue.  Branches:  A)  From  the  ganglion  petrosum:  <  . 

1.  N.  tympanicus  (see  Fig.  831)  runs  upward  in  the  canaliculus  tympanicus  (see  p.  14) 
first  into  the '  cavity  of  the  tympanum,  then  in  the  sulcus  promontorii,  becomes  directly 
continuous  in  the  upper  part  of  the  canaliculus  tympanicus  with  the  n.  petrosus  superficialis 
minor  (see  p.  723)  and  communicates  by  a  fine  thread  with  the  n.  facialis  (see  p.  724).  In  the 
lowermost  part  it  is  surrounded  by  a  swelling  of  vascular  tissue,  the  intumescentia  tympanica. 
Upon  the  promontorium  it  forms  with  its  branches  the  plexus  tympanicus  [Jacobsoni].  In  it 
run  the  secretory  fibres  to  the  glandula  parotis  (see  p.  722).  Branches: 

a)  Ramus  tubae,  delicate,  runs  forward  to  the  mucous  membrane  of  the  ear  trumpet; 
besides  it  sends  delicate  branches  backward  to  the  region  of  the  fenestra  vestibuli  and 

fenestra  cochleae.  #  . 

ß )  A.  caroticotympanicus  superior,  delicate,  runs  medianward  in  the  cavum  tympani  and 
through  a  special  canal  to  the  sympathetic  plexus  caroticus  internus  surrounding  the 
a.  carotis  interna,  sometimes  also  to  the  n.  petrosus  superficialis  major. 
y)  N.  caroticotympanicus  inferior  connects  the  plexus  tympanicus  [Jacobsoni]  with  the 
plexus  caroticus  internus;  at  the  same  time  it  passes  through  one  or  two  canaliculi 
caroticotympanici  and  runs  upon  or  under  the  promontorium. 

2.  Ramus  anastomoticus  cum  ramo  auriculari  n.  vagi  (see  Fig.  837),  a  delicate  thread 
to  the  ramus  auricularis  n.  vagi;  it  may  be  absent.  Besides,  a  delicate  thread  goes  from  the 
ganglion  petrosum  to  the  vagus,  just  below  the  ganglion  jugulare  (see  p.  733). 

3.  A  communicating  thead  with  the  ganglion  cervicale  superius  (branch  of  then,  jugulans). 

4.  A  branch  to  the  ramus  digastricus  n.  facialis  (see  p.  725). 

B.  Peripheral  branches: 

5.  Rami  pharyngei  (see  Figs.  834  and  835),  2  or  3,  go  off  at  variable  levels  on  the 
lateral  surface  of  the  a.  carotis  interna  and  help  to  form  the  plexus  pharyngeus  (see  p.  733). 

6.  Ramus  stylopharyngeus  (see  Fig.  834)  goes  off  behind  the  m.  stylopharyngeus  and 
passes  to  this  muscle  (these  fibres  are  said  not  to  be  motor,  see  p.  733:  rami  pharyngei  n.  vagi). 

7.  Rami  tonsillares  (see  Fig.  835)  arise  close  behind  the  root  of  the  tongue  and  pass 
to  the  mucous  membrane  of  the  tonsil  and  of  the  palatine  arch. 

8.  Rami  linguales  (see  Fig.  835)  to  the  mucous  membrane  of  the  posterior  third  of  the 
tongue  (see  Fig.  836);  they  unite  manifoldly  with  one  another,  and  carry  chiefly  the  taste 
fibres  and  other  sensory  fibres  for  this  region.  Numerous  anastomoses  exist  between  the 
right  and  left  branches  and  those  of  the  nn.  linguales  (V). 
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auriculae 


Meatus  acusticus 
externus  cartilagineus 

\  ^  N.  auricularis  posterior 

\  ' 

\  Ramus  auricularis  n.  vagi 
\  Ramus  digastricus  n.  facialis 
M.  digastricus  (venter  posterior) 


A.  carotis  interna 


N.  vagus 


N.  hypoglossus^ 

Ramus  anastomoti- 
cus  n.  glossopharyn- 
gei  cum  ramo 
auriculari  n.  vagi 

N.  jugularis 


Ganglion  nodosum  — 


Ganglion  cervicale 
superius 

Ramus  anastomoticus 
n.  facialis  cum 
n.  glossopharyngeo 


M.  stylohyoideus  — 


N.  glossopliaryngeus 


N.  caroticus  internus  - 


N.  accessorius 
(ramus  externus) — 


M.  stylopharyngeus 


.  Right  ramus  auricularis  n.vagi,  viewed  from  behind. 

(The  head  has  been  removed  from  the  spine  by  a  frontal  section;  the  processus  mastoideus 
with  the  origin  of  the  m.  digastricus  has  been  subsequently  removed.) 

?-•  N*  vagus  (see  Figs.  749,  750,  755,  758,  817,  819  and  833 — 839),  a  mixed  nerve,  leaves 
tue  brain  with  10—15  fila  radicularia  just  below  the  n.  glossopliaryngeus  in  a  sulcus  of  the 
medulla  oblongata  running  behind  the  olive  (see  p.  649).  The  fibres  converge  to  form  a  round 
nerve  stem  which  passes  lateralward  in  front  of  the  tonsilla  cerebelli  on  the  tuberculurn  jugulare 
to  the  anterior  compartment  of  the  foramen  jugulare,  and  downward  through  this  in  a  curve  (see 
rigs.  817,  819,  833  and  835).  It  together  with  the  n.  accessorius  is  accompanied  there  by  a 
process  of  the  dura  mater  and  arachnoidea  and  is  separated  by  these  from  the  n.  glossopharyn- 
geus.  In  the  foramen  jugulare  it  presents  a  small  swelling,  ganglion  jugulare  (see  Fig.  835) ; 
below  it  receives  the  ramus  internus  n.  accessorii  (see  p.  734),  and  becomes  thickened,  its  bundles 
loosening  up  plexus-like,  to  form  the  elongated  spindle-shaped  ganglion  nodosum  (see  also 
^  igs.  834  and  835).  Both  ganglia  are  in  the  main  similar  in  structure  to  the  spinal  ganglia  and 
contain  the  cells  of  origin  of  the  sensory  fibres  of  the  nerve  (see  p.  700) ;  the  motor  fibres  run 
past  the  ganglion  cells.  Just  beneath  the  foramen  jugulare  (see  also  Figs.  834  and  835)  the 
n.  vagus  lies  behind  the  n.  glossopliaryngeus,  in  front  of  the  n.  accessorius  and  the  v.  jugularis 
interna  and  lateral  from  the  n.  hypoglossus,  which  then  loops  around  past  the  posterior  surface 
oi  the  ganglion  nodosum  to  the  lateral  side  of  the  n.  vagus.  The  n.  vagus  then  lies  in  the 
groove  between  the  a.  carotis  interna  or  communis  and  v.  jugularis  interna  (see  also  Fig.  358) 
and  passes  with  these  vessels  down  the  neck  (see  Figs.  834,  835  and  838)  as  far  as  the  upper 
aperture  of  the  thorax;  in  its  course  it  lies  somewhat  lateralward  and  in  front  of  the  ganglion 
cervicale  superius  and  the  truncus  sympathicus.  From  there  on  downward  the  right  and  left 
nerve  behaves  somewhat  differently.  On  the  right  side  (see  Figs.  838  and  846)  the  nerve  runs 
in  front  of  the  a.  subclavia  (medial  from  the  truncus  thvreocervicalis)  and  downward  behind  the 
v.  subclavia  and  gives  off  here  the  n.  recurrens  which  loops  around  the  inferior  surface  of  the 
a.  subclavia  in  a  curve  backward  and  upward.  The  nerve  then  passes  downward  and  backward 
(see  Figs.  680  and  682)  on  the  right  side  of  the  trachea  to  the  posterior  surface  of  the  bronchus 
dexter  (in  front  of  the  v.  azygos)  and  there  breaks  up  into  an  elongated  plexus.  From  this 
one  or  several  strands  run  on  the  p  o  s  t  e  r  i  o  r  surface  of  the  oesophagus,  anastomose  with 
one  another  there  (plexus  oesophageus  posterior)  and  exchange  fibres  with  the  left  n.  vagus  so 
that  after  its  passage  through  the  diaphragm  the  right  nerve  is  always  a  least  twice  as  thick 
as  the  left  nerve. 
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838.  Right  n.  VagUS  in  the  neck,  viewed  from  the  right. 

(The  scapula  and  clavicle  with  their  muscles,  the  hyoid  muscles  and  the  thyroid  gland  have 
been  completely  removed ;  the  large  vessels  have  been  partially  removed.) 

X.  N.  vagus  (continued) :  The  left  n.  vagus  (see  Figs.  681 — 683,  839  and  846)  de¬ 
scends  between  the  aa.  carotis  communis  and  subclavia  sinistra,  directly  in  contact  with  the 
pleura  mediastinalis  to  the  anterior,  left  surface  of  the  arcus  aortae  and  there  sends  off  the 
n.  recurrens,  which  runs  upward  and  backward  in  a  curve  around  the  inferior  surface  of  the 
arcus  aortae.  The  further  course  of  the  n.  vagus  differs  from  that  of  the  right  side  only 
through  the  fact  that  it  lies  upon  the  anterior  surface  of  the  oesophagus  (there  forming 
with  branches  of  the  right  n.  vagus  the  plexus  oesophageus  anterior);  on  its  farther  communi¬ 
cation  with  the  right  n.  vagus  see  also  p.  731. 

Branches  from  A)  Cephalic  part  of  the  n.  vagus  (between  brain  and  ganglion  nodosum) : 

1.  Ramus  meningeus  (not  illustrated),  from  the  ganglion  jugulare,  upward  and  recurrent 
through  the  foramen  jugulare,  gives  off  branches  to  the  dura  mater  around  the  latter. 
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2.  Anastomosis  with  the  ganglion  cervicale  superius  (branch  of  the  n  iimnlari^ 

o»Ätusua..y 

and  the  bulbus  v.  jugiNrif  superior in the  W»  P'  ,  ^  W?  “  front  of  the  »•  accessorius 
through  this  to  the  eanalis  facialis  and  the,  canaliculus  mastoideus  and 

stylomastoideum,  it  then  runs  upward  in  »curve  '  ' i  " ' '  1  tle  n-  lacialis  as  far  as  the  foramen 
dens  near  the  n.  kuricularis  posterior  Zrt of» 71  r,  a,;terlor  mar«ln  °J  the  processus  mastoi- 
tributed  to  the  concave  surface  of  the  aur/culaVseeFig  SSSitnd^  fiF  °f.th<5  a,uricuIa  and  is  dis- 

arise  the  motor  fibres  for  the  mm  rn  Sf  f  f°™  tha  Plexus  Pharyngeus.  From  this 
palatinus,  pharyngopalatinus  which  leavp  fhp  h  P’  aryn,?ls’  ^evat°r  veli  palatini,  uvulae,  glosso- 
geus,  which  come  f?om  t^brSn  t  IZ  „  ,  ^  the  n‘vagus’  and  for  the  m.  stylopharyn- 

*> 

m;mbraney^ 7 the  m0t£  fllT,and  «“nsory  fibres  to  the  mucous 

b)  Ramus  inur^i see  Figs.  W ZZÄtfL  the 

(see  also0Fi^  ?d  m’  th^ohyoideus  on  the  membrana hyo thy  eoid  a 

£  äm  S;  83/}’  PTforatesJ  the  latter  along  with  the  .a.  laryngea  superior  (see  also 
and*  firm’  e^eads  medianward  and  downward  in  the  plica  nervi  laryngef  (see  Figs  600 
and  602)  and  divides  into  several  branches  (see  Fig.  838).  Some  of  these  20  unward 

StotuTg  :^‘sVFig  VsA0Utsbmembrar  ;;d  t0  that  °f a  -a» Ä  S,  Ä 

ine  tongue  (see  also  big.  836),  others  supply  the  mucous  membrane  of  the  larvnx  above 

and  cricfadeT  a  dAAryntg0al  mUC°US  mem,brane  behind  the  cartilagines  arytaenoideae 
ana  cricoidea,  a  delicate  twig,  ramus  anastomoticus  cum  n.  laryngeo  inferiori  nasses 

downward  upon  the  internal  muscles  of  the  larynx  to  the  n.  Iaryngeus  faferior 
heiehf  t",  ‘  *?*“  suPenores  (see  Figs.  835,  838,  839  and  846),  1—3  arise  at  a  variable 

parity  fromeethe  n  fa  )aryngeus  suPerior  and  n.  recurrens,  the  uppermost  often  whoTy  or 
the  rieht  side  th  *  7ngeus  superior,  they  pass  along  the  a.  carotis  communis  (and  on 
’  the  a;  aucuyma)  to  the  aorta  and  there  help  to  form  the  plexus  cardiacus  ’(see 
p.  <91)  They  anastomose  even  in  the  neck  with  the  nn.  cardiac!  of  the  symnathicn«  1 

5.  N  recurrens  (see  Figs.  685,  838,  839  and  846)  (for  origin  see  pp  731  and  732)  bends 
med, anward  and  upward  on  the  right  around  the  inferior  surface  of  thf’ a.  subclavia  on  ?he 
eft  around  that  of  the  arcus  aortae  (lateral  from  the  lig.  arteriosum)  passes  from  thp’re  clou, 
to  the  trachea  vertically  upward,  on  the  right  side  on  the 

on  the  left  side  on  its  anterior  surface,  and  ends  above  as  the  n.  farungem  inferior  It 
anastomoses  with  the  ganglion  cervicale  inferius  and  the  n.  cardiacus  superior  Branches-' 
a)  Rann  card, aa  inferiores  (see  Figs.  839  and  846),  variable  in  number,  arise  partly  from 
the  thoracic  part  of  the  n  vagus  and  pass  on  the  right  side  close  to  the  a.anonvma"  on  the 
l'  ft  ®lde  on,thu  arcus  aortae  to  the  plexus  cardiacus  (seep.  791),  which  they  help  to  form 
)  Kami  tracheales  (see  Fig.  838)  (some  also  from  thoracic  part  of  the"  n.  vagus)  to 
the  musculature  and  mucous  membrane  of  the  trachea  g  ' 

c)  Rami  oesophagH  (see  Fig.  838)  to  the  wall  of  the  oesophagus  and  of  the  pharynx 

d)  N.  laryngeusinferior  (see Fig.  838)  ascends  usually  between,  more  rarely  behind  of  infi-ont 

’e  ^  bhyr80ldea  inferior,  on  the  medial  surface  of  the  lateral 
I  fi))n  M  oid  gland,  passes  under  the  m.  encopharyngeus  (see  also  Figs.  606 

two  branches.  med‘a  ^  d‘¥ldeS  behmd  the  articulatio  cricothyreoidea  into 
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The  ramus  anterior  passes  upward  and  forward  upon  the  mm.  cricoarytaenoideus 
lateralis  and  thyreoarytaenoideus  and  supplies  these,  as  well  as  the  mm.  vocalis,  ary- 
taenoideus  obliquus,  aryepiglotticus  and  thyreoepiglotticus;  the  ramus  posterior  mns 
upward  to  the  mm.  cricoarytaenoideus  posterior  and  arytaenoideus  transversus,  mip 
plies  them  and  anastomoses  with  the  ramus  internus  n.  laryngei  superioris  (see  p.  733). 

C)  Thoracic  part  of  the  n.  vagus  (downward  as  far  as  the  hiatus  oesophageus) : 

1.  Numerous  anastomoses  with  the  branches  of  the  sympathicus. 

2.  Rami  bronchiales  anteriores  (see  Fig.  839)  go  over  and  under  the  bronchus  to  its 
anterior  wall  on  it,  with  branches  of  the  sympathicus,  form  a  plexus,  plexus  pulmonalis 
anterior ,  which  penetrates  with  the  bronchus  into  the  lung. 

3.  Rami  bronchiales  posteriores  (see  Fig.  839),  larger  and  more  numerous,  form  with 
branches  of  the  sympathicus  a  narrow-meshed  plexus  upon  the  posterior  surface  £he 
bronchus,  plexus  pulmonalis  posterior,  which  is  manifoldly  connected  which  that  of  the  other 
side  behind  the  bifurcatio  tracheae;  it  passes  forward  with  the  bronchus  into  the  lung. 

4.  Rami  oesophagei  (see  Fig.  839)  from  the  plexus  oesophagei  to  the  oesophagus. 

5.  Rami  pericardiaci  (not  illustrated),  several  delicate  branches  from  the  stem  ol  the 
n.  vagus  or  from  the  plexus  pulmonales  and  oesophagei  to  the  surfaces  of  the  pericardium. 

D)  Abdominal  part  of  the  n.  vagus:  . 

The  1  e  f  t  n.  vagus  (see  Fig.  839)  sends  several  diverging  branches,  rami  gastnci,  to  the 
anterior  wall  of  the  stomach  which  anastomose  with  one  another  and  with  sympathetic  nerves, 
and  also  along  the  curvatura  minor  small  branches,  rami  hepatici,  to  the  liver.  .  .  . 

The  right  n.  vagus  (see  Fig.  891)  gives  in  a  similar  way  branches,  rami  gastnci,  to 
the  posterior  wall  of  the  stomach;  with  the  majority  of  its  fibres  (rami  coeliaci)  it  passes  near 
the  a.  gastrica  sinistra  to  the  ganglia  coeliaca,  then  comes  to  lie  close  to  the  a.  mesentenca 
superior  and  reaches  along  with  the  branches  of  this  artery  the  entire  small  intestine  (not 
large  intestine).  Besides  these  it  sends  small  branches  to  the  spleen  (rami  lienales),  to  the 
pancreas,  to  the  kidneys  (rami  renales)  and  suprarenals.  The  nerve  anastomoses  everywhere 

freely  with ^.‘Xessorios^Figs. 749,  750,  755,  758,  817,  819,  833-835,  837  and  845) 
motor,  leaves  the  central  organ  by  two  kinds  of  root  threads,  superior  and  inferior,  the  3  _  b 
superior  threads  appear  just  below  the  n. vagus  in  a  sulcus  of  the  medulla  oblongada  running 
behind  the  olive  (seep. 649),  the  inferior,  added  thereto,  come  from  the  funiculus  lateralis  of 
the  cervical  cord,  usually  down  as  far  as  the  exit  of  the  5th,  more  rarely  of  the  7  cervical  nerve, 
so  that  usually  there  is  a  root  thread  corresponding  to  each  segment  (see  bigs.  833  and  »30). 
The  inferior  threads  unite  to  form  a  small  stem  which  ascends  between  the  posterior 
roots  of  the  cervical  nerves  and  the  lig.  denticulatum ;  it  often  forms  connections  (usually  only 
apparent)  with  the  posterior  roots  of  the  first,  möre  rarely  of  the  second  cervical  nerve, 
it  then  passes  behind  the  a.  vertebralis  through  the  foramen  occipitale  magnum  into  the  skull 
cavity,  unites  with  the  superior  root  fibres  and,  passing  in  front  of  the  tonsilla  cerebelli  below 
the  n.  vagus  to  the  foramen  jugulare,  goes  downward  through  this  in  a  curve  (see  p.  731).  Un 
emergence  from  the  foramen  jugulare  the  n.  accessorius  divides  into  two  branches  (see  big.  83b): 

1.  Ramus  internus  (see  Fig.  835),  the  smaller  of  the  two,  formed  chiefly  of  the 
superior  root  fibres,  unites  with  the  n.  vagus  above  the  ganglion  nodosum  (see  p.731). 

2.  Ramus  externus  (see  Figs.  834,  835,  837  and  845)  runs  behind  or  in  front  o  e 
v.  jugularis  interna,  behind  the  processus  styloideus  and  its  muscles  and  behind  the  venter  poste¬ 
rior  m.  digastrici  upon  the  proc.  transversus  atlantis  downward  and  lateralward  to  the  medial 
surface  of  the  m.  sternocleidomastoideus,  usually  to  perforate  the  deep  layer  of  this  muscle,  some¬ 
times  however  to  run  past  it  on  its  medial  surface.  It  anastomoses  into  the  muscle  with  branches 
of  the  n.  occipitalis  minor  (fromC2)  and  supplies  the  muscle  in  common  with  this  nerve.  At  about 
the  middle  of  the  posterior  margin  of  the  m.  sternocleidomastoideus  it  enters  the  regio  colli 
lateralis  (see  Fig.  845)  and  goes  downward  and  backward  in  its  fatty  layer  to  the  anterior  sur¬ 
face  of  the  m.  trapezius,  in  order  to  supply  it  in  common  with  branches  of  the  plexus  cervicalis 
(see  Figs  844  and  845)  (from  the  nn.  cervicales  II  and  III,  or  III  and  IV)  with  motor  fibres. 
1  XII.  N.  hypoglossus  (s.Figs.749, 750, 755, 758, 817, 819, 828, 833-835, 837, 844  and  847), 
motor,  appears  with  10—15  threads  between  the  pyramid  and  the  olive  from  the  sulcus  lateralis 
anterior  of  the  medulla  oblongata  (see  p.649).  The  threads  converge  lateralward  behind  the 
a.  vertebralis  (see  Fig.  833)  to  the  canalis  hypoglossi,  enter  the  canal,  usually  in  two  bundles,  more 
rarely  as  a  single  stem,  through  openings  in  the  dura  mater  and  run  through  it  forward  and 
lateralward  as  a  single  stem  surrounded  by  the  venous  rete  canalis  hypoglossi.  On  emergence 
from  the  canal  (see  Figs.  835  and  837)  the  nerve  lies  medial  from  and  behind  the  r  vagus,  passes 
in  front  of  the  v.  jugularis  interna,  behind  the  n.  vagus,  downward  upon  its  lateral  side  (see  b  lgs. 
834  835  and  837),  goes  downward  and  forward  on  it  and  on  the  lateral  surface  of  the  a.  carotis 
interna  covered  by  the  m.  stylohyoideus  and  venter  posterior  m.  digastrici,  to  the  lateral  side 
of  the  a.  carotis  externa  (below  the  origin  of  the  aa.  occipitalis,  maxillaris  externa  and  stern  o- 
cleidomastoidea)  (see  Figs.  485, 828  and  834)  and  then  runs  forward  in  a  curve  convex  below  and 
behind, upon  the  lateral  surface  of  the  m.hyoglossus,  there  to  break  up  into  its  terminal  branches. 
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n.  vagus  sinister 


Ramus  hepaticus 


839.  Left  n.  vagus  in  the  thoracic  and  abdominal 

Cavities,  viewed  from  the  left. 

(The  ribs  and  the  left  lung  have  been  almost  wholly  removed,  the  latter  and  the  liver  have 
been  drawn  to  the  right,  the  stomach  to  the  left  and  downward;  the  diaphragm  has  been 
partly  cut  away ;  the  pleura  has  been  dissected  off.  Of  the  sympathicus  only  a  few  branches 

are  drawn.) 


Spalteholz,  Atlas.  6th  ed. 
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XII.  N.  liypoglossus  (continued).  In  front  it  crosses  the  medial  surface  of  the  m. 
stylohyoideus  and  venter  posterior  m.  digastrici  close  above  the  hyoid  bone,  (see  Figs.  485,  828 
and  834)  and  is  covered  externally  by  the  glandula  submaxillaris,  v.  facialis  communis  and 

platysma.  Branches:  ,  .  .  ..  ..  .  , 

1.  Anastomosis  by  a  delicate  thread  between  the  upper  end  of  the  ganglion  cervicale 

sunerius  and  the  n.  liypoglossus  just  under  the  canalis  hypoglossi  (not  illustrated). 

2.  Anastomosis  with  the  ganglion  nodosum  n.  vagi  (see  Figs.  834  and  835). 

3.  Anastomosis  with  the  ramus  anterior  n.  cervicalis  I  (and  II)  (see  Figs.  834,  835  and 

844),  by  which  motor  fibres  are  brought  to  the  n.  hypoglossus  for  the  mm.  thyreohyoideus, 
omohyoideus,  sternohyoideus,  sternothyreoideus  and  geniohyoideus.  . 

'  4.  Delicate  thread  in  the  canalis  hypoglossi  running  back  to  bone  and  smus  occipitalis. 

5.  Ramus  descendens  (see  Figs.  828,  834,  844  and  847)  usually  goes  off  at  the  point 
where  the  n.  hypoglossus  crosses  the  a.  carotis  interna,  passes  downward  upon  it  and  upon  the 
a.  carotis  communis  (see  also  Fig.  358),  often  lying  against  the  n.  vagus,  and  communicates 
through  one  or  several  loops,  ansa  hypoglossi  (see  Figs.  832,  844  and  847),  situated  upon  the 
lateral  surface  of  the  great  vessels  (sometimes  also  between  them),  with  branches  of  the  plexus  cer¬ 
vicalis  from  the  nn.  cervicales  II  and  III,  which  bring  to  it  motor  fibres  for  the  mm.  omohyoideus, 
sternothyreoideus  and  sternohyoideus.  From  this  loop  arise  the  branches  for  the  muscles  named. 

6.  Ramus  thyreohyoideus  (see  Fig.  834)  arises  at  the  cornu  majus  oss.  hyoidei  and 
runs  downward  and  forward  to  the  lateral  surface  of  them,  thyreohyoideus  (for  origin:,  vide  supia). 

7.  Rami  linguales  (see  Fig.  834) ,  terminal  branches,  to  the  mm.  geniohyoideus  (nbres 

partly  from  Ci  [C2],  see  also  above),  hyoglossus,  styloglossus,  genioglossus,  longitudinales, 
transversus  and  verticalis  linguae.  They  anastomose  with  each  other  and  upon  the  m.  hyo¬ 
glossus  with  the  branches  of  the  n.  lingualis  (V)  (see  p.  723).  . 

Nervi  spinales,  spinal  nerves,  go  off  from  the  spinal  cord,  they  appear 
there  (see  Figs.  734, 740, 803  and  804)  with  two  rows  of  root  threads,  fila  radicularia,  an  anterior 
row  at  the  sulcus  lateralis  anterior,  a  posterior  row  at  the  sulcus  lateralis  posterior  (see  p.  638); 
the  former  contains  the  motor,  the  latter  the  sensory  fibres.  The  root  threads  of  the.  anterior 
row  converge  in  groups  lateralward,  each  group  forming  a  small  stem,  an  anterior  root, 
radix  anterior,  the  posterior  row  situated  at  the  same  level,  forming  a  posterior  root,  radix 
posterior  (see  Figs.  734,  740,  758  and  833).  Each  anterior  passes  with  a  posterior  root  toward 
the  corresponding  foramen  intervertebrale  (see  below  and  Fig.  743),  and  the  two  there  Prorate 
the  dura  mater  spinalis  (see  p.  643).  The  direction  of  the  roots  (see  Figs.  <34,  <36,  <37,  741, 
742,  833  and  835),  is  horizontal  for  the  uppermost  cervical  nerves,  becomes  more  oblique  lower 
down  and  caudalward  descending  more  and  more.  The  foramen  intervertebrale  for  the  inferior 
cervical  nerves  lies  approximately  one  vertebral  level  lower,  for  the  1st— 10  thoracic  nerve 
two  lower,  than  the  level  of  emergence  of  the  roots  concerned  from  the  spinal  cord.  The  roots 
of  the  lowermost  thoracic,  of  the  lumbar,  sacral  and  coccygeal  nerves  run  downward  for  a  con¬ 
siderable  distance  within  the  sack  of  the  dura  mater  (see  p.  642)  before  they  leave  it;  they  form 
in  it  a  thick  bundle  of  strands  running  longitudinally,  the  cauda  equina  (horse  s  tail)  (see 
Figs.  737  and  742),  in  the  middle  of  which  lies  the  filum  terminale.  Each  posterior  root  becomes 
swollen  in  the  foramen  intervertebrale  to  form  the  egg-shapped  spinal  ganglion,  ganglion  spi¬ 
nale  (see  Figs.  737,  740,  743  and  804),  which  contains  the  origin-cells  of  the  sensory  fibres 
and  lateralward  from  this  fuses  with  the  corresponding  anterior  root  to  form  a  (mixed) 
n.  spinalis,  spinal  nerve,  which  divides  after  a  short  course,  into  a  ramus  posterior  and  a  ramus 
anterior  (see  Figs.  742  and  743).  The  number  of  the  spinal  ganglia  corresponds  to  that  of  the 
spinal  nerves.  The  spinal  ganglion  of  the  first  cervical  nerve  is  very  small,  it  and  the  posterior 
root  being  often  absent;  it  lies  in  the  sulcus  a.  vertebralis  of  the  atlas.  The  ganglia  of  the  lower 
lumbar  nerves  lie  partly,  those  of  the  sacral  nerves  completely,  within  the  canalis  vertebralis 
or  sacralis  between  the  dura  mater  and  the  bone  (see  Fig.  742).  The  ganglion  of  the  n.  coccygeus 

lies  at  variable  level  inside  the  dura  mater.  . 

There  are  31  nn.  spinales  on  each  side.  They  are  divided  (see  Figs.  734  and  <36)  into 
8  nn.  cervicales,  cervical  nerves,  of  which  the  first  emerges  between  the  occipital  bone  and 
the  atlas,  the  second  between  the  atlas  and  the  epistropheus,  the  eighth  between  the  7  ^  cer¬ 
vical  and  1st  thoracic  vertebra,  12  nn.  thoracales,  thoracic  nerves,  the  first  between  the  Is  and 
2nd  thoracic  vertebra,  the  twelfth  between  the  12th  thoracic  and  1st  lumbar  vertebra,  5  nn.  lum¬ 
bales,  lumbar  nerves,  5  nn.  sacrales,  sacral  nerves  and  1  (2 — 3,  see  p.  642)  n.  coccygeus, 
coccygeal  nerve,  which  emerge  like  the  thoracic  nerves.  An  increase  in  the  number  of  vertebrae 
is  accompanied  by  a  corresponding  increase  in  that  of  the  spinal  nerves. 

In  the  1st  and  2nd  cervical  nerve  the  posterior  branches  are  larger  than  the  anterior,  other¬ 
wise  the  reverse  is  true.  Each  anterior  branch  is  connected  by  at  least  one  fine  thread,  ramus 
communicans,  with  a  ganglion  of  the  sympathies  (see  Figs.  743, 835, 839, 871, 876, 890  and  89l). 
Besides,  it  gives  off  a  ramus  meningeus  (not  illustrated),  which  receives  sympathetic  threads 
from  the  ramus  communicans,  passes  back  through  the  foramen  intervertebrale  of  its  nerve  into 
the  vertebral  canal,  anastomoses  with  others  and  is  distributed  to  the  wall  of  the  canal. 

Neigboring  nerves  anastomose  manifoldly  with  one  another  through  ansae,  loops, 
which  are  regular  and  large,  on  the  anterior  branches  of  the  cervical,  lumbar  and  sacral  nenes. 
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84WiviHnd  1 841-‘  ^reas  of  distribution  of  the  in- 
dividual  spinal  nerves  in  the  skin  (after  H.  Head) 

viewed  fionj  in  fiont.  .  viewed  from  behind. 

,T1  .  11  rea  t,lc  individual  areas  overlap  one  another  more  or  less 

sus  6 vertebra e‘°tl  T1“’  r  2  ®tc' P™“  inside  the  Fig.  841  indicate  the  position  of  the  proc  spino- 
SUS  veitebrae  thoracal.s  V,  lumbahs  II  etc..  Concerning  the  other*  designations  ride  ffi) 

tlmraciili^f  In  t!l<i  and  descriptions  of  the  spinal  nerves  means  C  =  n.  cervicalis  Th  =  n 

thoracahs,  L  =  n.  lumbalis,  S  =  n.  sacralis,  Co  =  n.  coccygens ;  thus  C5  =  n.  cendcaiis  V  etc.' 
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n.  lumbalis  I 


Hook 


Ramus  posterior  of  the 
cutaneus  lateralis 
n.  intercostalis  XI 

amus  cutaneus  (lateralis)  of  the 
ramus  posterior  n.  thoracalis  XII 
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842. 


Posterior  rami  of  the  spinal  nerves,  viewed  from  behind. 

(On  the  left  the  shoulder  girdle  with  its  muscles,  along  with  the  mm.  latissimus  dorsi,  rhomboidei  and 
the  fascia  lumbodorsalis  have  been  removed.  The  long  muscles  of  the  back'have  been  isolated  |see 
Figs.  387 — 389],  and  pieces  have  been  cut  out  of  them ;  the  posterior  surface  of  the  sacrum  is  exposed.) 


A.  vertebralis 


M.  splenius 
capitis 


.  843.  Posterior  rami  of  the  upper 

cervical  nerves  of  the  right  side,  viewed  from  behind 

{  e  m.  splenius  capitis  has  been  reflected  lateralward,  the  m.  semispinalis  capitis  has  been 
ioi.  tne  most  part  removed,  the  m.  trapezius  completely  removed.) 

.  The  rami  posteriores  nn.spinalium  (see  also  Figs.  743  and  842)  with  theexception 

th  nran'i’lpn  n-erves  are  s™aller  than  the  anteriores.  In  a  typical  nerve  (middle 

anterh  S  posterio.r  paf  es  d?rsalward  medial  from  the  ligg.  costotransversarium 

la+priSfl  aad  lateFtra^sversarmrn  (mm  intertransversarius  posterior  for  the  cervical  nerves, 
ifZf  !  a  lumbaf  nerves>.  and  divides  (excepting  the  first  cervical,  fourth  and  fifth 

sacral  and  the  coccygeal  nerves)  into  a  ramus  medialis  and  a  ramus  lateralis,  which  enter  the 

and  °J  ^lch,  usuaJly  only  one  (in  the  upper  half  the  medial,  in  the  lower  half 
.  lateral)  goes  to  the  skm.  Almost  all  the  rami  run  also  caudalward,  especially  the  lower 
ones,  so  that  their  distribution  m  muscle  and  skin  lies  below  their  emergence  from  the  foramen 
mtervertebrale  (see  Figs.  841  and  842).  The  rami  behave  differently  at  different  levels. 

A.  Harnt  posteriores  nn.  cervicaliutn  (see  also  Figs.  835  and  842).  Each 
ramus  lateralis  passes  lateralward  around  the  m.  semispinalis  capitis  and  branches  on  it 
rn  4  u  0n  the  intertransversarius  posterior  (C2-C8),  the  mm.  longissimi  capitis  (C1-C3 

tho  2™”=.  Ce"1C1S  ,([C3]  the/Plenius  (Ci-C.  [C5]).  The  ramus  medialis  supplies 

eknT'  capitis  (Ci-C.)  and  cervicis  (C3-C6  [C,]),  between  which  it  runs  and 

so  the  mm.  multifidus,  rotatores,  interspinales  and  spinalis  cervicis  (C3— C8);  near  the  proc. 

spinosus  it  perforates  the  mm.  semispinalis  capitis  and  trapezius  (true  usually  onlvof  the4th _ 6th 

cervical  nerve)  to  bend  around  lateralward  as  the  ramus  cutaneus  to  the  skin.  The  course  and 
distribution  of  the  posterior  rami  of  the  first,  second  and  third  cervical  nerve  deviate  somewhat. 

tiamus  posterior  n.  cervicalis  I=N.  sub  occipitalis ,  considerably  larger  than  the  corres¬ 
ponding  anterior  ramus,  purely  motor,  passes  backward  under  the  a.  vertebralis  in  the  triangle 
between  the  mm.  obliqui  capitis  and  rectus  capitis  posterior  major.  It  supplies  these  muscles 
as  wel  as  the  mm.  rectus  capitis  posterior  minor  and  semispinalis  capitis,  longissimus  capitis 
and  splenius,  gives  off  branches  to  the  articulatio  atlantooccipitalis  and  anastomoses  with  the 
posterior  branch  of  the  2nd  cervical  nerve. 
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M.  obliquus 
capitis  superior 

Branch  to  the 
m.  semispinalis 
capitis 

suboccipitalis 

M.  splenius 
capitis 
^  (reflected) 


Arcus  posterior 
atlantis 

N.  occipitalis 
major 

Arcus 

epistrophei 

N.  occipitalis 
tertius 

M.  semispinalis 
cervicis 


M.  semispinalis 
capitis 


N.  occipitalis 
major 


M.  rectus  capitis 
posterior  minor 


M.  rectus  capitis 
posterior  major 


Hook 

_ M.  obliquus 

capitis  inferior 

Ramus  posterior 
n.  cervicalis  II 


Ramus  posterior 
n.  cervicalis  III 


M.  longissimus  capitis 


Opening  in  the 
tendon  of  the 
m.  trapezius 
M.  semispinalis 
capitis 


Processus  articularis 
inferior  vertebrae 
cervicalis  III 


M.  splenius  cervicis 
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Ramus  posterior  n.  cervicalis  II  (see  Figs.  842  and  848),  the  largest  posterior  ramus 
of  all ,  divides  at  the  inferior  margin  of  the  m.  obliquus  capitis  inferior  into  a  small  ramus 
lateralis  and  a  large  ramus  medialis.  The  former  sends  motor  branches  to  the  mm.  semispinalis 
capitis,  longissimus  capitis  and  splenius ;  the  latter  anastomoses  with  the  posterior  branches  of 
the  first  and  third  cervical  nerve,  gives  motor  fibres  to  the  mm.  semispinalis  capitis  and  obliquus 
capitis  inferior  and,  with  its  main  mass  as  the  sensory  n.  occipitalis  major,  passes  in  a  curve 
medianward  and  upward  between  the  m.  semispinalis  capitis  on  the  one  side,  the  mm.  obliquus 
capitis  inferior  and  recti  capitis  posteriores  on  the  other  side,  perforates  the  m.  semispinalis  capitis 
near  the  lig.  nuchae  and  goes  through  an  opening  in  the  tendon  of  the  m.  trapezius  (see 
Fig.  847)  to  run  under  the  shin.  Its  branches  go  upward  as  far  as  the  vertex  (see  Figs.  830, 
832  and  845)  and  anastomose  with  one  another  and  with  branches  of  neighboring  nerves. 

Ramus  posterior  n.  cervicalis  III  (see  Figs.  842  and  843)  differs  from  the  inferior 
cervical  nerves  in  that  the  end  of  its  ramus  medialis,  as  the  sensory  n.  occipitalis  tertius, 
after  perforation  of  the  mm.  semispinalis  capitis  and  trapezius  goes  either  to  the  adjacent  skin 
(see  Fig.  845)  or  passes  upward  connected  wholly  or  in  part  with  the  n.  occipitalis  major. 

B.  Rami  posteriores  nn.  tlioracalium  (see  Figs.  743  and  842).  Each  ramus 
lateralis  passes  lateralward  between  the  mm.  longissimus  and  iliocostalis  dorsi  and  usually  on  the 
7th  or  8th — 12th  thoracic  nerve  gives  off  through  the  m.  latissimus  dorsi  a  branch  to  the  skin, 
ramus  cutaneus  lateralis,  lateralward  and  somewhat  downward,  that  for  the  12th  nerve  reaching 
the  crista  iliaca.  The  ramus  medialis  goes  medianward  toward  a  proc.  spinosus  between  the 
mm.  longissimus  and  semispinalis  dorsi,  that  for  the  1st — 7th  or  8th  nerve  usually  gives  off 
through  the  m.  trapezius  a  ramus  cutaneus  medialis  lateralward.  The  rami  mediales  decrease 
in  size  downward,  the  laterales  increase.  The  rami  laterales  supply  the  mm.  iliocostalis  and 
longissimus,  the  rami  mediales  the  mm.  rotatores,  multifidus,  interspinales  (Tlq — Th12),  semi¬ 
spinalis  dorsi  ([Th8]  Th4 — Th6,  Thu,  Th12),  and  spinalis  dorsi  (Th2,  Th6 — Th8). 

C.  Rami  posteriores  nn.  lumbalium  (see  Fig.  842).  The  rami  laterales  pass 
obliquely  lateralward  through  the  m.  sacrospinalis ,  supply  it  and  the  mm.  intertransversarii 
mediales  (L4 — L5)  and  decrease  in  size  below.  The  three  upper  usually  send  skin  branches  through 
the  fascia  lumbodorsalis  close  above  the  crista  iliaca,  the  nn.  clunium  superiores  (see  also 
Figs.  879  and  886),  which  go  downward  to  the  buttock  (lateralward  as  far  as  the  trochanter 
major).  The  small  rami  mediales  extend  medianward  to  the  m.  multifidus  and  to  the  short 
muscles  (L, — L5);  the  three  lower  ones  send  very  delicate  branches  to  the  skin  of  the  sacral  region. 

D.  Rami  posteriores  nn.  sacralium  et  n.  coccygei  (see  Fig.  842),  very  delicate. 
The  four  upper  ones  emerge  through  the  foramina  sacralia  posteriora,  those  of  the  5 111  sacral 
and  coccygeal  nerve  through  the  hiatus  sacralis  between  the  ligg.  sacrococcygea  posteriora  (see 
Fig.  742).  They  anastomose  with  one  another  upon  the  posterior  surface  of  the  sacrum.  Rami 
laterales  are  present  only  on  the  three  upper  sacral  nerves ;  they  perforate  the  origin  of  the  m.  glutaeus 
maximus  and  there  go  as  nn.  clunium  medii  to  the  skin  (see  Figs.  879  and  886).  The  rami  me¬ 
diales  go  to  the  m.  sacrolumbalis  and  send  most  delicate  branches  to  the  skin  (like  the  preceding). 

The  rami  anteriores  nn.  spinalium  remain  independent  in  their  course  only  in 
the  region  of  the  thoracic  nerves.  In  the  cervical,  lumbar  and  sacral  regions  they  form  connec¬ 
tions  with  one  another,  at  the  same  time  dividing,  so  as  to  give  rise  to  complicated  plexusses, 
plexus,  of  wdiich  there  are  three  on  each  side,  plexus  cervicalis,  brachialis  and  lumbosacralis. 

Rami  anteriores  nn.  cervicalium.  Those  for  the  3rd — 8th  nerve  run  lateralward 
behind  the  a.  vertebralis  in  the  sulcus  n.  spinalis  of  the  corresponding  vertebra  (see  Fig.  835) 
between  the  mm.  intertransversarii  anterior  and  posterior;  they  appear  lateral  from  the  mm.  longi 
capitis  and  colli  and  the  origins  of  the  m.  scalenus  anterior,  medial  and  in  front  of  the  origins 
of  the  mm.  splenius  cervicis,  levator  scapulae  and  scalenus  medius  (see  Fig.  834).  That  of  the 
first  nerve  goes  forward  under  the  a.  vertebralis  (see  Figs.  833  and  835)  and  appears  between  the 
mm.  recti  capitis  anterior  and  lateralis;  that  of  the  second  (see  Fig.  835)  grasps  the  a.  vertebralis 
from  behind  and  without  and  turns  forward,  medial  from  the  m.  intertransversarius  posterior. 

The  anterior  rami  of  the  1st — 4ttl  cervical  nerve  anastomose  with  one  another  and  thus 
form  the  plexus  cervicalis,  cervical  plexus  (see  Figs.  834,  835  and  844).  This,  covered  by  the 
m.  sternocleidomastoideus,  attached  to  the  fascia  praevertebralis,  lies  in  front  of  the  origins  of  the 
mm.  splenius  cervicis,  levator  scapulae  and  scalenus  medius.  The  plexus  communicates  with  the  main 
trunk  and  ramus  descendens  of  the  n.  hypoglossus  (see  p.  736),  as  well  as  with  the  ganglion  cervi- 
cale  superius  and  the  truncus  sympathicus  (see  Fig.  835)  by  rami  communicantes,  at  least  one  for 
each  cervical  nerve.  The  rami  of  the  plexus  are  divisible  into  cutaneous  and  muscular  branches. 

A.  Cutaneous  branches  (see  Figs.  830  and  845),  appear  at  the  middle  of  the  posterior 
margin  of  the  m.  sternocleidomastoideus: 

1 .  N.  occipitalis  minor  (see  Figs.  832, 844  and  845),  from  C2  and  C3,  runs  upward  at  the  poste¬ 
rior  margin  of  the  m.  sternocleidomastoideus  upon  this  and  the  m.  splenius,  and  sends  its  terminal 
branches  to  the  skin  of  the  lateral  occipital  and  the  temporal  region ;  it  anastomoses  with  branches 
of  the  nn.  auricularis  posterior  (VII)  occipitalis  major  and  auricularis  magnus.  A  few  branches  help  to 
supply  the  m.  sternocleidomastoideus  and  anastomose  in  it  with  branches  of  the  n.  accessorius. 
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N.  hypoglossus - 


to  m.  rectus  capitis  lateralis. 


N.  occipitalis  minor 
Ramus  descendens  n.  hypoglossi 
N.  auricularis  magnus 
N.  cutaneus  colli _ 

to  m.  trapezius _ 


Ansa  hypoglossi  -  -  -  - 


N.  dorsalis  /  to  m-  levator  scapulae 


scapulae 


to  mm.  rhomboidei 
Nn.  supraclaviculares 
N.  phrenicus 


N.  axillaris  - 
N.  subscapularis 


N.  thoraco-  - 
dorsalis 

N.  radialis 

to  m.  coraco-  - 
^brachialis 

N.  musculo- 
cutaneus 

Nn.  thoracales 
anteriores 


to  m.  rectus  capitis  anterior 
-  -  to  m.  longus  capitis 

02 

^  -  m.  longus  capitis 
-  to  m.  intertransversarius  anterior 


to  mm.  longi  capitis  et  colli 
to  m.  intertransversarius  anterior 
to  m.  levator  scapulae 


to  m.  longus  colli 
to  m.  intertransversarius  anterior 
to  m.  scalenus  medius 


to  m.  longus  colli 
to  mm.  scalenus  anterior  et 
intertransversarius  anterior 
to  m.  scalenus  medius 


N.  suprascapularis 
N.  subscapularis 
N.  subclavius 


N.  medianus 


N.  ulnaris 

N. cutaneus 
antebrachii  medialis 

N.  cutaneus 
brachii  medialis 
Nn.  intercostobrachiales 


-  -  to  m.  longus  colli 

.to  mm.  scalenus  anterior  et 
intertransversarius  anterior 

*  ■  to  m.  scalenus  medius 


-  -  to  m.  scalenus  anterior 

-  -  to  m.  intertransversarius  ant  erior 
"  to  m.  scalenus  medius 

"  N.  thoracalis  longus 

Cs 

•  -  tol  m.  intertransversarius  anterior 

-  to  m.  scalenus  medius 

Thi 

N.  intercostalis  I 

Th2 


-N.  intercostalis  II 


844.  Right  pjexus  cervicalis  and  brachialis, 

schematic  (after  P.  Eisler).  (The  rami  communicantes  are  not  shown.) 

(The  darkly  shaded  strands  are  derivatives  of  the  dorsal  half  of  the  plexus.) 


Plexus 

cervicalis 


Plexus 

brachialis 
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M.  occipitalis 


M.  auricularis  posterior 


Glandula  parotis 
N.  auricularis  posterior 

/ 


N.  occipitalis  major 

N.  auricularis  magnus  __ 
(ramus  posterior) 

N.  occipitalis  minor 

N.  occipitalis  tertius 

N.  auricularis  magnus 
(ramus  anterior) 

M.  splenius  capitis 


Nn.  supra- 
claviculares 
anteriores 


M.  trapezius  -- 


\ 

Nn.  supraclaviculares  medii 


M.  levator  scapulae 


M.  sternocleido- 
mastoideus 

N.  accessorius 
(ramus  externus) 


Rami 
n.  facialis 

ßamus  colli  n.  facialis 


M.  scalenus  medius 


z---"  N.  cutaneus  colli 


Nn.  supra¬ 
claviculares 


Y.  jugularis  externa 


Rami  musculares 
to  the  m  .trapezius 

Nn.  supra¬ 
claviculares 
posteriores 


Platysma 


M.  omohyoideus 
(venter  posterior) 


845.  Cutaneous  branches  of  the  right  plexus 

cervicalis,  viewed  from  the  right. 

(Tlie  platysma  lias  been  partially  removed.) 
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branch 2  as^nds1Äntffln/rtS  (b“  ^  832>  84,4  and  845)>  from  C”  usaa%  «»  largest 
üiancn  ascends  in  iront  of  the  preceding  upon  the  lateral  surface  of  the  m.  sternocleido- 

mastoideus  behind  the  v.  jugularis  externa,  vertically  to  the  ear.  At  the  level  of  the  ansulus 

mandibulae  it  undergoes  division.  The  smaller  ramus  anterior  passes  forward  and  upward 

*1  hferio';  half  0PfT  fT“rtlm  FPamm  the  parotid  gland’  to  the  skin  °f  the 

if  tlo  “  haIJ  of  the  face  (see  Fig.  830),  as  well  as  to  that  of  the  lobule  of  the  ear  and 

*  ^  concave  saifaf  of  the  auricula.  The  ramus  posterior  runs  behind  the  ear  to  the  skin 

on  the  convex  side  of  the  auricula  and  forward  as  far  as  the  skin  of  the  temporal  region  It 

anastomoses  with  branches  of  the  nn.  auricularis  posterior  (VII)  and  occipitalis  minor. 

3.  N.  cutaneus  colli  (see  Figs.  844  and  845),  from  C3,  or  C2  and  C3  passes  forward 

phJvsmt6  mSoflafp011!*?6  Hi™1  SU-rfaC?  °f  the  ste™ocleidomastoideus,  covered  by  the 
piatysma,  medial  or  lateral  from  the  v.  jugularis  externa.  It  divides  into  rami  superior  es  of 

TwSMMSr118  COlll1l11'  fadaliS  (T  Fig‘  832  and  P>  725)’  and  ™™i  inferiores. 
TPhlil  ]  I hl  Platysma,  are  all  sensory  and  go  to  the  skin  of  the  regio  sternocleido- 
mastoidea  and  of  the  regio  colli  anterior  upward  as  far  as  the  margin  of  the  lower  jaw 

4  Nn.  supraclavicular  es  (see  Figs.  844,  845,  850,  852,  864  and  865)  from  C»  and  C* 
usually  from  a  small  trunk,  run  superficially,  covered  only  by  the  piatysma  through  the  fossa 
supraclavicularis  major ,  diverging  downward,  and  divide  into  three  groups : 
t  4-  l )  Mn.  supraci laviculares  anteriores  pass  downward  upon  the  y.  jugularis  externa  and  in 

clavicle!  °  °  a™le  ^  plat^ma  to  the  sk">  undeftlfe  medial  part  o?  the 

fPn  i  A?l  supraclavicular  es  medii  go  downward  in  front  of  the  clavicle  to  the  skin  over 
the  clavicle  and  over  the  m  pectoralis  major  as  far  as  the  region  of  the  nipple. 

to  thp  ,  A  suprlclauculores Posteriores  pass  downward  and  backward  upon  the  m.  trapezius 
to  the  skm  over  the  m.  deltoideus,  rarely  still  farther  distalward.  P 

i  Muscular  branches,  partly  directly  from  the  cervical  nerves  (see  Fig.  844): 

lomms  canitis  frlT’  capitis  ja^eralis  from  C±,  rectus  capitis  anterior  from  Ci  and  C2, 

scanuLe  from  rr?  1  H  1  fr0m  scalenus  medius  from  (C4)  C5-C8,  levator 

scapulae  tiom  (02)  03— C4  and  mtertransversarn  anteriores  from  C2— C8. 

if  l  i  2;  B/ancb  to  the  ramus  descendens  hypoglossi  (see  Figs.  834  and  844),  from  C2  and  C3- 
t  helps  to  form  the  ansa  hypoglossi  (see  p.  736)  under  the  m.  sternocleidomastoideus. 

/  r an c h es  to  the  m.  sternocleidomastoideus  (C2),  from  n.  occipitalis  minor  (see  p  740) 

4  Branch  for  the  m.  trapezius  (see  Figs.  844  and  845),  from  C2  and  C3,  or  C3  and  C* 
frequently  a  branch  of  the  nn  supraclaviculares  posteriores;  anastomosis  with  the  n. accessorius.’ 

or  C  LV  wff HI  (Sie  gSf'  f8’  8^4’  846  and  847)’  a  mixed  nerve’  from  C3  and  C4 
iniftn4+ii!n  i  ^  Vle  laÄeiSt  r00t  from  °4’  passes  downward  and  somewhat  medianward 
upon  the  anterior  surface  of  the  m.  scalenus  anterior  (see  Fig.  838),  lateral  from  the  a  cervi- 

andSnaSv'aeusn1nrfnS  a  V*  subclavia>  lateral  from  the  truncus  thyreocervicalis 

'  Jagu18»  flont  of  ,or  behind  the  a.  mammaria  interna,  to  the  anterior  medial  declivity 
mi  aa  cupula  pleurae,  and  enters  the  thoracic  cavity  behind  the  articulatio  sternoclavicularis. 
of  thp  3S5S+Iunder  thf  p!®ura  mediastmalis  along  with  the  a.  pericardiacophrenica  in  front 
the  root  of  the  lung  to  the  pericardium  and  then  between  this  and  the  pleura  pericardiaca 

lateral  ^  FlgS '  6f°T682)*  In  its  course  on  the  r  i  g  h  t  side  it  lies  on  the 

teral  surface  of  the  v.  anonyma  dextra  and  vena  cava  superior,  close  in  front  of  the  radix 

pulmonis,  and  reaches  the  diaphragm  somewhat  in  front  of  and  lateral  from  the  foramen  venae 
cavae  On  the  lef  t  side  it  runs  lateral  from  the  arcus  aortae,  lies  farther  ventral  from  the 
root  of  the  lung  and  reaches  the  diaphragm  farther  lateralward  and  forward  than  on  the  right 
side.  It  communicates  by  delicate  threads  with  the  ganglion  cervicale  inferius  of  the  sympathicus 
and  very  often  receives  a  branch  from  the  n.  subclavius  (see  Fig.  847).  Branches  (see  Fig.  846): 

a)  Ramus  pericardiacus,  usually  right  only,  upon  the  v.  cava  superior  to  the  pericardium. 

b)  Very  delicate  branches  to  the  pleura  (not  illustrated). 

c)  Terminal  branches,  perforate  the  diaphragm;  as  rami  musculares  they  innervate  the 
musculature  from  the  concave  side  and  give  some  threads  to  the  serosa  of  the  diaphragm- 
as  rami  phremcoabdominales  they  anastomose  with  the  plexus  phrenicus  of  the  sympathicus’ 
and  send  threads  to  the  tunica  serosa  of  the  liver  and  to  the  suprarenal  glands. 

a  th  The,  anterior  rami  of  the  5th— 8th  cervical  nerve  together  with  a  small  part  of  the 

IwTl  Ä?  ,i;pper’.  lar§er  pft  of  the  1st  thoracic  nerve  and  very  often  with  a 

pf“' rooCQh  olAthoAn  ,ih0ra?CoaTeTf0rm  the  X>lexus  brachialis,  arm  plexus  (see 
gs.  838,  839  844,  847,  849  and  890).  Its  roots  pass  lateralward  behind  the  origins  of  the 

m.  scalenus  anterior,  m  front  of  those  of  the  m.  scalenus  medius;  the  5th— 7th  cervical  nerve 
runs  at  the  same  time  markedly  downward,  the  8th  horizontally,  the  1st  (and  2nd)  thoracic  nerve 
upward  m  front  of  the  neck  of  the  1st  rib.  They  unite  to  form  an  elongated  plexus  which  lies  in 
the  space  between  the  mm  scalem  anterior  and  medius,  with  its  three  upper  root  portions  over 
and  with  the  two  lower  behind,  the  a.  subclavia,  thence  the  plexus,  narrowed,  passes  immediately 
adjacent  to  the  artery,  behind  the  clavicle  and  the  mm.  subclavius  and  pectorales  into  the  axilla. 
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Pericardium 
Hook 


Ramus 

phrenico- 

abdominalis 


Ramus  anterior  n.  cervicalis  IV 


A.  carotis  communis 


Plexus  brachialis 

Trachea  - 
A.  subclavia 

N.  recurrens  dexter  — 

N.  vagus  dexter 

Ramus  cardiacus  inferior 

N.  phrenicus  dexter 
V.  cava  superior 
Hook 

Pulmo  dexter 
Ramus 

pericardiacus 

Radix  pulmonis 
dextri 


Ramus 

phrenico- 

abdominalis 


Rami 

musculares 


Dia¬ 

phragma 


N.  phrenicus  sinister 
-  _  Glandula  thyreoidea 


M.  scalenus  anterior 
.1ST.  cardiacus  superior 

--Ramus  cardiacus  superior  n.  vagi 
--  Pleura 

--  A.  mammaria  interna 
.  N.  cardiacus  medius 
IST.  vagus  sinister 

Aorta  ascendens 
N.  recurrens  sinister 
Plexus  cardiacus 


846.  Nn,  phrGnici,  viewed  from  in  front. 

(The  anterior  wall  of  the  thorax  has  been  removed;  the  thymus  has  been  cut  away  and  the 
pleura  dissected  off.  The  lungs  have  been  drawn  aside  by  hooks.) 

Plexus  brachialis  (continued).  Each  of  the  nerves  composing  it  sends  off  a  ramus 
communicans  to  the  ganglion  cervicale  medium  or  inferius  of  the  sympathicus,  before  it  enters 
the  plexus  (see  Figs.  889  and  890). 

The  plexus  is  divisible  into  a  pars  supraclavicularis  and  a  pars  infraclavicularis. 
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M.  pectoralis 
minor  (reflected 


M.  deltoideus 


M.  pectoralis  minor 
(Insertion) 


\  / 

SM.  pectoralis  major  (reflected) 


847.  Right  plexus  brachialis  with  its  short 

.  branches,  viewed  from  in  front. 

and  suWav^7mftldlimaSt0ide!5S  and  trapezius  hav®  be™  completely,  the  mm.  omohyoideus 
ndeubclavius  partially  removed;  a  piece  lias  been  sawn  out  of  the  clavicle;  the  mm.  pectorales 

have  been  incised  and  reflected.) 

cl  avicb^ad  join's  s,lpra^lavimlfis  of  1110  Vhxus  brachialis  reaches  distalward  as  far  as  the 
(usuallv  between  t'enlf'  ff1®“8  medlus  and  eerratua  anterior  dorsalward,  is  perforated 
Lllv  ofthe  m  LCobf”dhC7)  bVihe  fi  transversa  colli  and  is  crossed  in  front  by  the  posterior 
the  shnr/hreneh  hy  deue  5^  ,y,  the.aa-  cervicalis  superficialis  and  transversa  scapulae;  all 
ossf  f/re/Xd ielojiging  to  it,  even  if  they  are  not  given  off  until  the  axillary 

of  the  shouMer  ^dle  ”  68  rUU  t0  the  deep  muscIes  of  the  neck  and  to  tll08e 


N.  subclavius 


Clavicula 

Branch  to  the 
n.  phrenicus 

M.  subclavius 


.,  Nn.  thoracales 
anteriores 


Ramus  anterior  n.  cervicalis  IV _ 

N.  dorsalis  scapulae  _ 


N.  phrenicus 


M.  sterno- 
thyreoideus 


A.  subclavia 


M.  scalenus  medius-- 


M.  scalenus  anterior  - 

M.  levator  scapulae 

jN.  thoracalis  longus 
M.  serratus  anterior 
M.  supraspinatus 
Clavicula 

N.  supra- 
scapularis 


A.  carotis 
communis 
Ramus  descen- 
dens  n. hypo- 
glossi 

Ansa  hypogloss 
M. 

thyreohyoideus 

M.  omohyoideus 
(venter  superior) 


M. 

sternohyoideus 

Truncus 

thyreocervicalis 


A.  mammaria 
interna 


Plexus  brachialis 
(pars  supra- 
clavicularis) 


(directly  from  the  trunks  of  the  cervical  nerves)  for  the  mm.  longus  colli 
scalenus  medms  and  intertransversarii  (see  p.  743)  and  a  root  of  the  n.  phrenicus  (see  p.  743).’ 

from  f(?\  ^irect  benches  (from  the  trunks  of  the  cervical  nerves)  to  the  mm.  scalenus  anterior 
U  .  sca1lenuf  posterior  from  C7  or  C8  (see  Fig.  844),  and  scalenus  minimus  fromCs 
so  to  uppermost  m. levator  costae  fromCs,  and  often  to  m. serratus  posterior  superior  fromCs! 

m.  scatou?met„;“?„3üfbXg:  ^  ^  ^  838’  844  ^  848)  ™  th® 

a)  X- dorsalis  scapulae  (see also  Fig. 848),  from  (C.)  C.,  runs  downward  on  the  anterior  sur- 
*  74oC  +he+^’  levator  scapulae  the  lowermost  tooth  of  which  it  supplies  (see  also 
p.  <43),  to  the  ventral  surface  of  the  mm.  rhomboidei  (C5),  in  which  it  ends. 
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N.  dorsalis  scapulae  — 


—  Acromion 


M.  rhomboideus 
minor 


M.  rhomboi¬ 
deus  major 


N.  axillaris 


M.  supraspinatus  v 


M.  levator  scapulae 


»  N.  suprascapularis 

f  ,  Ligamentum  transversum  scapulae  superius 

-  -  -  Clavicula 


N.  supra- 
scapularis 
M.  infra- 
~  spinatus 
M. 

deltoideus 


__  M.  teres 
minor 


N. cutaneus 
brachii 
lateralis 


Caput  longum 
m.  tricipitis 
bracbii 


848. 


ßami 

musculares 


Nerves  of  the  right  shoulder  blade,  viewed  from  behind. 


(The  mm.  supraspinatus  and  deltoideus  have  been  partially  cut  away,  the  infraspinatus  reflected.) 

b)  N.  thoracalis  longus  (see  Figs.  838,  844,  847,  849  and  869),  from  C5,  C6,  C7,  (Cs), 
the  roots  of  which  usually  unite  first  in  front  of  the  m.  scalenus  medius,  descends  behind 
the  plexus  brachialis,  nearly  in  the  axillary  line,  upon  the  lateral  surface  of  the  m.  serra- 
tus  anterior  giving  branches  dorsalward  to  the  single  digitations  of  this  muscle. 

4.  N.  subclavius  (see  Figs.  844  and  847),  from  C5  (C6),  in  front  of  the  a.  subclavia,  in  front 
of  or  behind  the  v.  subclavia,  to  the  m.  subclavius,  sends  a  branch  medianward  to  the  n.  phre- 
nicus  (see  p.  743). 

5.  Nn.  thoracales  anteriores  (see  Figs.  844,  847  and  849),  from  C5 — Th4,  usually  two, 
run  forward  and  downward  in  front  of  and  behind  the  artery,  then  between  the  a.  and  v.  subclavia, 
anastomosing,  to  the  mm.  pectoralis  minor  (C7,  C8)  and  pectoralis  major  (Cö,  Cö,  C7,  Cs,  Thi). 

6.  N  suprascapularis  (see  also  Figs.  844  and  847),  from  (C4),  C5  and  C6,  large,  passes  lateral- 
ward  near  the  lateral  part  ot  the  a.  transversa  scapulae  under  the  m.  trapezius  and  venter  posterior 
m.  omohyoidei  and  under  the  clavicle;  it  then  passes  beneath  the  lig.  transversum  scapulae  superius 
into  the  fossa  supraspinata ,  and  behind  the  collum  scapulae  in  front  of  the  lig.  transversum 
scapulae  inferius  into  the  fossa  infraspinata.  It  supplies  the  mm.  supraspinatus  ([C4],  C8,  [C6]) 
and  infraspinatus  ([C4],  C5,  Cö)  and  gives  off  branches  to  the  shoulder-joint. 

7.  Nn.  subscapular  es  (see  Figs.  844,  849  and  854),  from  C5 — C7,  usually  two,  from  the 
dorsal  surface  of  the  plexus  or  from  the  n.  axillaris ;  they  run  downward  on  the  ventral  surface 
of  the  m.  subscapularis  to  this  (C5,  C6,  [C7])  and  to  the  m.  teres  major  (C6,  C7). 

8.  N  thoracodorsalis  (see  Figs.  844,  849  and  854),  from  (Ce),  C7  and  C8,  arises  like  7), 
passes  along  the  margo  axillaris  scapulae  to  the  anterior  surface  of  the  m.  latissimus  dor  si. 

9.  N.  axillaris  (see  also  Figs.  844,  852,  854,  862,  864  and  865)  (0.  T.  circumflex  nerve), 
from  C5,  C6  (C7),  large,  arises  in  the  axillary  fossa  from  the  fasciculus  posterior  of  the  pars  infra- 
clavicularis  (see  p.  747),  runs  behind  the  a.  axillaris  with  the  a.  circumflexa  humeri  posterior, 
at  first  backward  between  the  humerus,  m.  subscapularis,  m.  teres  minor,  caput  longum  m.  tri¬ 
cipitis  and  teres  major,  then  lateral  ward  upon  the  collum  chirurgicum,  covered  by  the  m.  del¬ 
toideus.  It  sends  branches  to  the  shoulder-joint,  rami  musculares  to  the  mm.  teres 
minor  (C5,  Cg,  [C7])  and  deltoideus  (C5,  C6)  and  gives  off  also  the  n.  cutaneus  brachii  late¬ 
ralis  (C5,  C6,  [C7])  between  the  m.  deltoideus  and  the  caput  longum  m.  tricipitis  to  the  skin 
over  the  posterior  and  lateral  part  of  the  upper  arm.  Some  of  the  nerves  supplying  the  m.  del¬ 
toideus  give  off  branches  which  pass  through  the  muscle  to  the  skin.  The  lower  cutaneous 
branches  anastomose  with  the  nn.  cutanei  brachii  posterior  and  antebrachii  dorsalis. 
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Nn.  intercostobrachiales 
|  M.  subclavius 

Clavicula 


N.  ulnaris 


M.  triceps  • 
(caput  longum) 

N.  cutaneus  antebrachii 
medialis 


N.  musculocutaneus  // 

N.  cutaneus  brachii  medialis  f 

M.  latissimus  dorsi 


N.  thoracodorsalis 


Nn,  subscapulares 


M.  teres  major  ' 

N.  tboracalis  longus 


M.  subscapularis 


M.  pectoralis  major 
(reflected) t 

M.  biceps  (caput  breve) 

M.  coracobrachialis 

A.  brachialis 
N. 

medianus 


M.  pectoralis  minor  v 
A.  axillaris 


wmracaies  anteriores 


M.  serratus  anterior 

i 

I 

I 


Ramus  cutaneus  lateralis 
n.  intercostalis  III 


Ramus  cutaneus 
lateralis 

n.  intercostalis  IV 


849.  Right  plexus  brachialis  (pars  infraclavicularis) 

in  the  axillary  fossa,  viewed  from  below  and  in  front. 

(The  mm.  pectorales  major  et  minor  have  been  in  large  part  removed;  the  attachment  of  the 

former  has  been  reflected.) 

The  pars  infraclavicularis  of  the  plexus  brachialis  (see  also  Figs.  847  and  854)  passes 
distalward  from  the  clavicle  through  the  axillary  fossa  and  breaks  up  in  its  lower  half  into 
its  branches,  which  may  also  he  designated  as  the  long  branches  of  the  plexus-  they  go  ex¬ 
clusively  to  the  arm.  It  is  hounded  medianward  by  the  m.  serratus  anterior,  dorsalward  by 
the  m.  subscapularis,  is  covered  m  front  by  the  mm.  pectorales  and  distalward  lies  with  its 
branches,  m  the  groove  between  the  mm.  subscapularis  and  latissimus  dorsi  on  the  one  side  and  the 
m.  coracobrachialis  on  the  other.  The  constituents  of  the  plexus  are  arranged  in  three  cords  which 
lie  m  direct  contact  with  the  a.  axillaris,  the  fasciculus  posterior  running  dorsalward,  the  fasciculus 
lateralis  (when  the  ami  is  elevated  horizontally)  above  and  lateralward,  and  the  fasciculus 
medialis  below  and  medianward  from  the  artery.  The  v.  subclavia  and  the  v  axillaris  lie 
directly  m  front  of  and  medianward  from  this  bundle  of  the  nerves  and  artery.  From  the 
fasciculus  medialis  proceed  the  nn.  cutaneus  brachii  medialis,  cutaneus  antebrachii  medialis 
ulnans,  and  the  inferior  root  of  the  n.  medianus,  from  the  fasciculus  lateralis  the  upper  root 
of  the  n.  medianus  and  the  n.  musculocutaneus,  from  the  fasciculus  posterior  the  nn.  axillaris 
(see  p.  746)  and  radialis. 
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850. 

Cutaneous 


N.  cutaneus  brachii 
lateralis 


(ft 


nerves  of  the 
right  upper 
arm, 

viewed  from  in  front. 


N. 

cutaneus 

brachii 

medialis 


(The  arm  has  been 
abducted;  the  fascia 
has  been  preserved 
throughout.) 


1.  N.  cutaneus  brachii 
medialis  (0.  T.  lesser  internal 
cutaneous)  (see  also  Figs.  844, 
849,  864,  865  and  869),  from 
(C8)  Th1?  runs  downward  in 
the  axillary  fossa,  in  front  of 
the  mm.  subscapularis  and 
latissimus  dorsi,  at  first  dor¬ 
sal,  and  then  medial  from  the 
v.  axillaris,  and  unites  here  in 
a  very  variable  manner  with 
the  n.  intercostobrachialis  (see 
p.  766)  of  the  second,  some¬ 
times  also  with  that  of  the 
third  intercostal  nerve.  The 
branches  of  these  stems  or 
their  anastomoses  perforate 
the  fascia  axillaris  or  fascia 
brachii  in  different  places;  they 
supply  the  skin  of  the  axillary 
fossa  and  of  the  medial  surface 
of  the  upper  arm  as  far  as 
the  elbow  joint,  in  addition 
a  proximal  portion  of  the 
anterior  surface  and  a  distal 
portion  of  the  posterior  surface. 

2.  N.  cutaneus  ante- 
brachii  medialis  (0.  T.  in¬ 
ternal  cutaneous)  (see  also 
Figs.  844,  849,  851—854, 
864  and  865),  from  C8  and 
Thi ,  lies  on  the  anterior 
medial  side  of  the  v.  axillaris 
and  passes  distalward  near 
it;  it  perforates  the  fascia 
brachii  in  the  middle  of  the 
upper  arm  or  somewhat  lower, 
usually  at  the  point  where 
the  v.  basilica  vanishes  under 
the  fascia  into  the  depth, 
and  then  (or  previously)  di¬ 
vides  into  two  branches,  which 
lie  upon  the  fascia  antebrachii. 


N.  supra-  _ 
clavicularis 


V.  cepbalica  — 


N.  cutaneus  ante- 
bracbii  lateralis 


V.  cepbalica  _ 

V.  cephalica 
accessoria 


N.  cutaneus 
brachii  medialis 


1  Ramus  ulnaris 


—  Lacertus  fibrosus 
Ramus  volaris 

_  V.  mediana  cubiti 


N.  cutaneus  antebrachii 
medialis 


V.  basilica 
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V.  cepkalica 


N.  cutaneus 
antebrackii 
lateralis 
-N".  cutaneus 
antebrackii 
dorsalis 


V.  cepkalica 


V.  cepkalica 
accessoria  •— 


V.  cepkalica  _ 


N.  cutaneus 
antebrackii  - 
lateralis 


Tendo 

m.  palmaris  longi 


N.  cutaneus 
antebrackii 
medialis 

V.  basilica 


Lacertus 

fibrosus 


V. 

mediana 

cubiti 


—  V.  basilica 


Ramus 
—  volaris 


.  Ramus 
ulnaris 


y. 

mediana 
ante- 
brachii 


851.  Cutaneous  nerves  of  the  right  forearm 

volar  surface.  (The  fasciae  brachii  and  antebrachii  have  been  preserved.) 

2.  iVi  cutaneus  antebrachii 
medialis  (continued)  (see  also  Figs. 

850,  852,  858,  864  and  865).  ' 

«)  Ramus  volaris  (from  Tip) 
runs  downward  at  first  in  front 
of  the  lacertus  fibrosus ,  lateral 
from  the  v.  basilica,  then  crosses 
it,  usually  on  its  posterior  surface, 
and  is  distributed  to  the  ulnar 
half  of  the  volar  surface  of  the 
forearm  as  far  as  the  eminence 
of  the  little  finger.  It  anastomoses 
in  the  forearm  with  branches  of 
the  n.  cutaneus  antebrachii  late¬ 
ralis  and  of  the  ramus  cutaneus 
palmaris  n.  ulnaris. 

ß)  Ramus  ulnaris  (from  C8), 
smaller,  passes  over  the  epicon- 
dylus  to  the  ulnar  margin  of  the 
forearm  and  along  this  almost  as 
far  as  the  region  of  the  capitulum 
ulnae.  It  sends  its  branches  to 
the  skin  of  the  ulnar  half  of  the 
dorsal  surface  of  the  forearm  and 
anastomoses  in  the  forearm  with 
branches  of  the  n.  cutaneus  ante¬ 
brachii  dorsalis  and  of  the  ramus 
dorsalis  manus  n.  ulnaris. 

8.  N.  musculo  cutaneus  (see 
also  Figs.  844,  849,  850,  853  to 
855  and  864-866),  from  C5,  C6  (C7), 
behaves  like  a  branch  of  the  n. 
medianus.  It  runs  distalward, 
at  first  lateral  and  dorsal  from 
the  n.  medianus  and  from  the  a. 
axillaris,  perforates  obliquely  the 
substance  of  the  m.  coracobrachia- 
lis,  passes  distalward  and  lateral- 
ward  between  the  m.  biceps  brachii 
and  m.  brachialis ,  to  finally  per¬ 
forate  the  fascia  brachii  with  its  Eamus  superficialis 
terminal  branch,  the  n.  cutaneus  n‘  radialis 
antebrachii  lateralis ,  close  above 
the  elbow  lateral  from  the  tendon 
of  insertion  of  the  m.  biceps,  me¬ 
dial  from  and  behind  the  v.  ce- 
phalica.  In  about  one  third  of  Ramqs  cutaneus 
the  cases  it  anastomoses  in  the  palmaris  n*  mediani 
upper  arm  (see  Fig.  855)  with  the 
n.  medianus  by  a  branch  which 
is  usually  directed  distalward  to¬ 
ward  the  latter.  It  gives  off : 

a)  Rami  musculares  (see  Fig.  ... 

855)  to  the  mm.  coracobrachialis 

(°6’  £7)JfrT  the  first7  Part..of  the  nerve),  biceps  (C5,  C6  [C71)  and  brachialis  CC  C  rm 
)  N.  cutaneus  antebrachii  lateralis ,  (see  also  Figs.  853,  860  and  864—866)  from^C  and  T’ 

uZlZTtt  ZVnTtZebi\r?  thev-  dis“  usually  as  faf  as  th  hliS6; 

forearm  noon  fcjf  ^4  marf  m  and  tde  radial  half  of  the  volar  surface  of  the 
eatm,  upon  the  ball  of  the  thumb  and  upon  the  thumb  region  of  the  back  of  the  band 

and  anastomoses  in  the  forearm  with  the  n.  cutaneus  antebrachii  medialis  in  the  hand  wit  1’ 
the  ramus  superficialis  n.  radialis  and  ramus  dorsalis  manus  n.  uln“ris  ’ 


Fascia 

antebrackii 


Ramus  cutaneu: 
palmaris 
n.  ulnaris 


Ramus  dorsalis 
manus 
n.  ulnaris 
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852.  Cutaneous 
nerves  of  the  right 
upper  arm, 

lateral  and  posterior  view. 

(The  fascia  has  been  everywhere  pre¬ 
served.) 


_  Nn.  supraclaviculares 

i 

i 

i 


N.  cutaneus 
brachii 
posterior 
n.  radialis 


jtgSm 

m.k: 


M.  triceps  with  fascia  brachii - 

N.  cutaneus  brachii  medialis-- 


N. cutaneus 
brachii 
lateralis 
n.  axillaris' 


N.  cutaneus  ante- 
brachii  dorsalis 
n.  radialis 


Branches  of  the 
ramus  ulnaris 
*  n.  cutanei  ante- 
brachii  medialis 


M.  deltoideus 


Cutaneous  branch 
..  of  a  ramus  muscu- 
laris  n.  axillaris 
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853.  Cutaneous  nerves  of  the  right  forearm, 

dorsal  surface. 

(The  fasciae  hrachii  and  antebrachii  have  been  preserved.) 

4.  N.  medianus  (see  Figs.  844, 

849,  851,  854  859,  861,  864  and  865) 
arises  by  two  roots  from  the  plexus, 


an 


Ramus 
ulnaris 

n.  cutanei  _ _ & 

antebrachii 
medialis 


upper  (from  C5 ,  C6  and  C7)  from 
the  fasciculus  lateralis  and  a  lower  (from 
08  and  Thj)  from  the  fasciculus  media¬ 
lis.  The  two  roots  converging  pass  to 
the  anterior  lateral  surface  of  the  a. 
axillaris,  where  they  combine.  The 
nerve  runs  distalward  with  the  a. 
biachialis,  at  first  on  the  dorsal  surface 
of  the  m.  coracobrachialis,  then  in  the 
sulcus  bicipitalis  medialis,  and  passes 
under  the  laccrtus  fibrosus  upon  the 
m.  biachialis  in  the  depth  of  the  elbow ; 
in  its  course  it  lies  above  on  the  an¬ 
terior  lateral  side  of  the  artery  and 
then,  above  the  elbow,  gradually  passes 
in  front  of  it  (rarely  behind  it)  to 
its  medial  surface.  In  the  forearm  it 
passes  in  front  of  the  a.  ulnaris  between 
the  two  heads  of  the  m.  pronator  teres 
and  below  the  tendinous  arch  of  the  m. 
flexor  digitorum  sublimis  on  the  dorsal 
surface  of  the  latter  and  extends  to  the 
wrist,  approximately  in  the  axis  of  the 
forearm,  in  the  groove  between  the  mm. 
flexor  pollicis  longus  and  flexor  digitorum 
profundus  along  with  the  a.  mediana  (see 
also  Fig.  507).  Close  above  the  wrist 
between  and  under  the  tendons  of  the  mm. 
flexor  carpi  radialis  and  palmaris  longus  it 
approaches  (see  Fig.  856)  again  the  sur¬ 
face  under  the  fascia  antebrachii.  It  then 
turns  to  the  volar  surface  of  the  tendons 
of  the  mm.  flexores  digitorum  and  passes 
ith  these  dorsal  from  the  lig.  carpi 
transversum  in  the  canalis  carpi  to  the 
hand  (see  Fig.  857).  In  the  upper  arm 
it  receives  in  about  one  third  of  the 
cases  a  thick  bundle  from  the  n.  mus- 
culocutaneus  (see  p.  749  and  Fig.  855), 
and  in  the  forearm  it  anastomoses  by 
a  fine  thread  with  the  n.  ulnaris  be¬ 
tween  the  mm.  flexores  digitorum.  It 


gives  off  no  branches  in  the  upper  arm. 

Branches  in  the  forearm : 
a)  Rami  musculares  (see  Figs. 

855—857),  go  off  at  the  level  of  the  epicondylus  medialis  humeri  to  the  m.  pronator  teres 

lon-us^C  C  t!\C7  iafld  °rg  ^  t0  the  mm‘  flexor  carPi  radialis  (Ce,  Cj  [Cs]),  palmaris 
o igus  (C7,  C8,  Thj  and  flexor  digitorum  sublimis;  as  the  trunk  passes  through  the  m.  pronator 

eies  still  other  branches  arise  for  the  m.  flexor  digitorum  sublimis  (all  fibres  from  [Ce,  C7]  Cs  Tin) 

bpalteholz,  Atlas.  6th  ed.  4S 


Ramus  dorsalis 
manus 
n.  ulnaris 


N.  cutaneus 
antebrachii 
dorsalis 


Branches 
of  the 
\  n.  cuta- 
'  neus 
ante¬ 
brachii 
dorsalis 


Branch  of  the 
n. cutaneus 
antebrachii 
lateralis 


Ramus 
-superficialis 
n.  radialis 
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M.  subscapularis 
''N.  tboracodorsalis 
teres  major 
N.  subscapularis 


-  M.  latissimus  dorsi 
N.  axillaris 
M.  teres  major 


M.  biceps  bracbii  -- 


N.  cutaneus  antebrachii  medialis 


N.cutaneus 
bracbii  posterior 

v  Ramus 
muscularis 

p  -N.  radialis 


N.  radialis 


A 


854.  Nerve 
trunks  of 
the  right 
upper  arm, 

medial  view. 


(The  arm  has  been  ab¬ 
ducted,  the  mm.  pecto- 
rales  have  been  remov¬ 
ed,  the  nerves  have  been 
retained  in  position  and 
dissected  free.) 

4.  N.medianus(con- 
tinued) : 

b)  N.  interosseus 
antebrachii  volaris  (see 
Figs.  856,  857  and 
859),  from  Ü6 — Thi, 
arises  as  the  nerve  goes 
through  the  m.pronator 
teres  and  extends  on 
the  radial  side  of  the 
a.interossea  volaris,  just 
in  front  of  the  membrana 
interossea,  covered  by  the  radial  mar¬ 
gin  of  the  m.  flexor  digitorum  profun¬ 
dus,  distalward  as  far  as  the  m.  pro¬ 
nator  quadratus,  into  the  dorsal  sur¬ 
face  of  which  it  penetrates.  It  gives 
off  rami  musculares  to  this  (Ce,  C7, 
Cs,  Thi),  to  the  m.  flexor  pollicis 
longus  (Ce,  C7,  Cs)  and  to  the  m.  flexor 
digitorum  profundus  (for  the  2nd,  3rd 
and  4th  finger)  (Ce,  C7,  Os,  Thi);  in 
addition  it  sends  most  delicate 
threads  to  the  bones  of  the  forearm 
and  the  wrist  joint. 


N.  ulnaris 

M.  triceps 
'(caput  longum) 


brachial  is 


M.  triceps 
(caput  mediale) 

N.  medianus 


Septum 

intermusculare 

mediale 

Ramus 

collaterals 

ulnaris 


Clavicula-- 


A.  axillaris- _ 


Fasciculus  lateralis  — 
Fasciculus  medialis 


N.  suprascapularis 

M.  pectoralis  minor 
(cut  off) 


N. 

musculocutaneus 

M. 

coracobrachialis  — 


N.  medianus  — 

M. 

pectoralis  major-- 
(cut  off) 

M.  deltoideus  ^ — 


M.  brachialis  -- 


Lacertus  fibrosus  - 


M.  pronator  teres  •  - 
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A.  brachialis 


Hook 


M. 

latissimus 

dorsi 


M.  teres  major 
N.  radialis 

Rami  musculares 
to  caput  lougiim 
m.  tricipitis 


N.  ulnaris 


M.  triceps 
(caput  longum) 

Ramus  collaterali 
ulnaris  (to  caput 
mediale  m.  tricipitj 


M.  triceps 
(caput  mediale) 


N.  ulnaris 


Septum  inter- 
musculare  mediale 


N.  medianus 


Ramus  muscu- 
laris  to  m.  pro¬ 
nator  teres 

M.  pronator  teres 


Rami 

musculares 
to  mm. 
flexor  carpi 
radialis,  pal- 
maris  longus 
and  flexor 
digitorum 
sublimis 


M.  flexor  carpi  radialis 


855.  Muscle 
nerves  of  the 


N. 

musculo- 

cutaneus 


right  upper 
arm, 

viewed  from  in  front. 


Ramus 

muscularis 


M. 

deltoideus 


(The  arm  has  been  abducted; 
the  mm.  biceps,  triceps  and 
brachioradialis  have  been 
drawn  aside ;  a  piece  has 
been  cut  out  of  the  m.  prona¬ 
tor  teres.) 


4.  N.  medianus  (con¬ 
tinued)  : 

c)  Ramus  cutaneus  pal- 
maris  (see  Figs.  851,  856  and 
864)  arises  at  a  variable  level 
above  the  wrist,  perforates 
the  fascia  between  the  mm. 
flexor  carpi  radialis  and  pal- 
maris  longus,  and  passes  upon 
the  fascia  to  the  skin  of  the 
ball  of  the  thumb  and  of  the 
hollow  of  the  hand. 

Branches  in  the  hand: 

d)  N.  digitales  volares 
communes  (see  Figs.  856  to 
859,861  and  864 — 867), three, 
pass  in  the  1st  to  the  3rd 
spatium  interosseum  meta¬ 
carpi  under  the  aponeurosis 
palmaris  and  the  arcus  volaris 
superficialis,  divergingdistal- 
ward.  The  first  gives  off  a 
ramus  muscularis  to  the 
abductor  pollicis  brevis  (C6,  ^ 
[Cs]),  opponens  pollicis  (Co,  C7, 
[Cs,  Thi])  and  to  the  superficial 
head  of  the  m.  flexor  pollicis  brevis 
(C(i,  f-7,  C8)  and  anastomoses  by 
a  delicate  branch  (see  Fig.  859) 
passing  into  the  depth  with  the 
ramus  profundus  n.  ulnaris;  it 
then  divides  into  three  nn.  digita¬ 
les  volares  proprii,  which  run  on 
the  radial  and  ulnar  margins 

of  the  volar  surface  of  the 
thumb  and  on  the  radial 
margin  of  the  volar  surface 
of  the  index  finger  as  far  as 
the  tips  of  the  fingers;  the 
first  anastomose  with  the 
digital  branches  of  the  n. 
radialis,  the  last  usually 
sends  cutaneous  branches  to 
the  back  of  the  finger  (see 
Figs.  858  and  861)  and  a 
muscular  branch  to  the  m. 
lumbricalis  I  (C7,  C8,  Thi) 

(see  Fig.  858). 


N.  ruusculo- 
cutaneus 

Anastomosis  with 
n.  medianus 

Ramus 
muscularis 
to  m.  biceps 

Hook 
Ramus  mus¬ 
cularis  to 
m.  brachialis 
M.  brachialis 


N.  cutaneus  ante- 
brachii  lateralis 


mm. 

C7. 


N.  radialis 


Hook 
M.  supinator 


Ramus  profundus 
n.  radialis 

M.  brachioradialis- 


Ramus  superficialis, _ 

n.  radialis 

A.  radialis- — 4 


M.  pronator  teres' 


M.  coraco- 
brachialis 


N.  medianus 


M.  biceps 
brachii 
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M.  palmaris  brevis 

Cutaneous  branches 
of  the  n.  medianus 

Ramus  super¬ 
ficialis  n.  ulnaris 

Aponeurosis 
nalmaris 


Nn.  digitales 
'  volares  proprii 


M.  brachialis 


Tendo  m.  palmaris 
longi 

--M.  flexor  carpi  ulnaris 


Ramus  cutaneus 
palmaris  n.  ulnaris 


Ramus  cutaneus 
palmaris  n.  mediani 


N.  medianus 


_  A.  ulnaris 


N.  medianus 

_ Ramus  muscularis 

Mm.  pronator  teres 
_  (caput  humerale) 
et  flexor  carpi 
radialis 

—  Rami  musculares 


__M.  pronator  teres 
(caput  ulnare) 

,_M.  palmaris  longus 


-^Rami  musculares 

N.  interosseus 
~  (antebrachii)  volaris 

M.  pronator  teres 
~  (caput  humerale) 
(cut  off) 

M.  flexor  digitorum 
sublimis 


N.  ulnaris 

(ramus  volaris  manus) 


Os  pisiforme 


Tendo 
m.  bicipitis 


M. 

brachioradialis 


A.  radialis - 


M.  flexor  carpi, 
radialis 


Ramus  superficialis 
n.  radialis 


A. 

brachialis 


Ramus 

superficialis  -- 
n.  radialis 


M.  abductor 
pollicis  longus 


M.  abductor 
pollicis  brevis 


Ramus 

muscularis 


M.  flexor 
pollicis 
brevis 


856.  Nerves 
of  the  right 
forearm, 

viewed  from  in  front, 
more  superficial  layer. 

(The  caput  humerale  of  the 

m.  pronator  teres,  as  well  as 
the  muscular  bellies  of  the 
mm.  flexor  carpi  radialis  and 
palmaris  longus  have  been  in 

large  part  removed.) 

4.  N.  medianus  (con¬ 
tinued):  d)  Nn.  digitales  vo¬ 
lares  communes: 

The  second  and thethird 

n.  digitalis  volaris  communis 
(seeFigs.857 ,858  and  864—867) 
send  a  twig  to  the  mm.  lum- 
bricales  II  and  (often)  III  (C7, 
C^Thd;  each  divides  into  two  nn. 
digitales  volares  proprii  for 
the  adjacent  margins  of  the 
2ndj  3rd  and  4th  finger,  which 
usually  supply  also  the  dorsal 
surfaces  of  their  second  and 
third  phalanges.  The  third 
unites  in  a  variable  manner  by 
means  of  a  ramus  anastomoti- 
cus  cum  n.  ulnari  writh  the 
ramus  superficialis  n.  ulnaris 
(see  Figs.  857  and  858). 

The  nn.  digitales  volares 
communes  send  delicate  branch¬ 
es  through  the  aponeurosis 
palmaris  to  the  skin  of  the 
palm.  In  the  region  of  the 
fingers  numerous  small  cor- 
puscula  lamellosa  [Vateri, 
Pacini]  (see  Fig.  858)  are  to 
be  found ;  they  are  united  with 
the  nerves  by  small  twigs. 

5.  N.  ulnaris  (see  Figs. 
844,849. 851, 854—860  and  864 
to  867),  from  C7,  C8  and  Th1} 
passes  distalward  at  first  on 
the  posterior  medial  surface  of 
the  aa.  axillaris  and  brachialis 
in  front  of  the  n.  radialis, 
m.  latissimus  dorsi  and  caput 
longum  m.  tricipitis,  and  then 
runs  superficially  downward, 
covered  only  by  the  fascia 
brachii,  on  the  anterior  medial 
surface  of  the  caput  mediale 
m.  tricipitis  behind  the  septum 
intermusculare  mediale,  grad¬ 
ually  becoming  separated  from 
the  a.  brachialis,  to  the  sul¬ 
cus  n.  ulnaris  of  the  humerus. 
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857.  Nerves  of  the 
rightforearm,  viewed 

from  in  front;  deeper  layer. 

(The  caput  humerale  of  the 
m.  pronator  teres,  as  well  as 
the  mm.  brachioradialis, 
flexor  carpi  radialis,  pal- 
maris  longus  and  flexor  digi- 
torum  sublimis  have  been 
removed;  the  lig.  carpi  trans- 
versum  has  been  cut  through 
and  reflected.) 

5.  N.  ulnaris  (see  also 
Figs.  851,  856,  858 — 860  and 
864 — 867)  (continued) :  In 
the  sulcus  n.  ulnaris  of  the 
humerus  it  lies  between  the 
epicondylus  medialis  humeri 
and  the  olecranon  ulnae  di¬ 
rectly  upon  the  bone.  Thence 
it  passes  between  the  two 
heads  of  the  m.  flexor  carpi  ulnaris 
on  its  radial  surface  in  front  of  the 
m.  flexor  digitorum  profundus  and  is 
accordingly  covered  in  the  upper 
half  of  the  forearm  by  the  m.  flexor 
digitorum  sublimis.  Near  the  a.  ul¬ 
naris,  which  comes,  somewhat  above 
the  middle,  on  its  radial  side,  it 
passes  next  distalward  on  the  radial 
margin  of  the  m.  flexor  carpi  ul¬ 
naris  and  divides  in  the  middle  of 
the  foramen  or  somewhat  farther 
distalward  into  its  two  terminal 
branches,  the  ramus  dorsalis  manus 
and  the  ramus  volaris  manus. 

It  gives  off  no  branches  in 
the  upper  arm;  in  the  forearm 
it  anastomoses  by  a  delicate 
branch  with  the  n.  medianus 
(see  p.  751)  and  sends  off  the 
following  branches: 

a)  Rami  musculares  to 
the  m.  flexor  carpi  ulnaris 
(Cs,  Thi)  and  to  the  m.  flexor 
digitorum  profundus  (to  the 
3rd,  4th  and  5th  finger) 

(C8,  Thi). 

b)  Ramus  cutaneus  pal- 
mans  (see  also  Figs.  851, 

856  and  864),  delicate,  arises 
m  the  middle  of  the  forearm 
or  more  proximalward,  ac¬ 
companies  the  a.  ulnaris  as 
far  as  the  hand  and  in  the 
forearm  sends  a  twig  through 
the  fascia  distalward  to  the 
skin  of  the  volar  surface  of 
the  wrist  and  of  the  ball  of 
the  little  finger;  this  twig 
anastomoses  with  the  n.  cu¬ 
taneus  antebrachii  medialis. 


Ramus 

muscularis 


M.  brachioradiali 


N.  radialis 


A.  brachialis 

Ramus  profundus 
n.  radialis 

Rami  musculares 

M.  extensor  carpi _ 
radialis  longus;  ~ 
M.  supinator- 

M.  extensor  carpi 
radialis  brevis 
M.  pronator  teres  (caput 
humerale)  (cut  off)  “ 
Ramus  superficialis_ 
n.  radialis 

A.  radialis- 


M.  flexor 
pollicis  longus 


M.  brachioradialis  - 


M.  abductor  pollicis 
longus 


Ramus  superficialis 
n.  radialis 

Lig.  carpi  transver- 
sum  (reflected)  — = 

M.  abductor 
pollicis  brevis  - 

Ramus  muscularis 

M.  flexor  pollicis 
brevis 


Arcus  volaris^ 
superficialis 

A.  digitalis. 

volaris 

communis 


- - „N.  medianus 

_ «M.  brachialis 

Rami  musculares 


—  Tendo  m.  bicipitis 

_  M.  pronator  teres 
caput  ulnare 

_ N.  ulnaris 


[  Rami  musculares 


A.  ulnaris 

1 


Rami  musculares 


_N.  medianus 


— M.  abductor  digiti  V 


Nn.  digitales  volares 
proprii 


N.  interosseus 
[antebrachii]  volaris 


Hook 

— M.  flexor  carpi  ulnaris 


M.  flexor  digitorum 
profundus 

Ramus  dorsalis  manus 
n.  ulnaris 


-  M.  pronator  quadratus 


Ramus  volaris  manus 
n.  ulnaris 


Tendines  m.  flexoris 
digitorum  sublimis 


Vagina  tendinum  mm. 
flexorum  communium 


Ramus  profundus 

Ramus  anastomoticus 
n.  mediani  cum 
n.  ulnari 

Nn.  digitales  volares 
communes 


_M.  flexor  digiti  V 
brevis 
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Tendines  mm.  flexorum  digitorum 


Ramus  volaris  manus 
n.  ulnaris 


Nn. 

digitales 
volares 
proprii 
u.  ulnaris 


M.  abductor  pollici3  longus  - 
M.  flexor  carpi  radialis 


Ramus  superficialis 
n.  radialis 

Ligamentum  carpi 
transversum  * 

M.  abductor 
pollicis  brevis 


Nn.  digitales 
volares  proprii 
n.  mediani 


Corpuscula  lamellosa  ^ 
[Vateri,  PaciniJ 


_ M.  abductor  digiti  Y 


Ramus  anastomoticus 
n.  mediani  cum  n.  ulnari 


N.  digitalis  volaris 
'communis  n.  ulnaris 


M.  flexor  digiti  Y 
brevis 


Rami  musculares 
n.  mediani  to  the 
mm.  lumbricales 
I-III 

_M.  opponens 
digiti  Y 


lumbri 
cales  I-IV 


M.  flexor 
pollicis  brevis 
Ramus 
muscularis 
n.  mediani 


Nn.  digitales 
volares 
communes  c= 
n.  mediani 


M.  adductor 
pollicis 


—  Os  pisiforme 


Ramus 
"  superficialis 

Ramus 

profundus 


I  rami  volaris 
J»  manus 
I  n.  ulnaris 


858.  Nerves  of  the  right  palm,  superficial  layer. 

(The  fascia  antebrachii  and  the  aponeurosis  palmaris  have  been  removed.) 
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M.  abductor  pollicis  brevis _ 

Ligamentum  carpi 

trausversum  (reflected) - 

Nn.  digitales  volares 
proprii  pollicis  n.  mediani _ 

Deep  anastomosis  between 
n.  medianus  and  n.  ulnaris 

M.  flexor  pollicis  brevis _ 


-Ulna 


M.  pronator  quadratus 


859. 
Nerves 
of  the  right 
palm, 

deep  layer. 

(The  muscles  of  the 
forearm  and  of  the 
hand  have  been  re¬ 
moved,  with  the  ex¬ 
ception  of  the  m. 
pronator  quadratus, 
the  short  muscles  of 
the  thumb,  the  mus¬ 
cles  of  the  little  fin¬ 
ger,  and  the  mm.  in- 
terossei.) 


M.  adductor  pollicis 
(partly 
reflected) 


Mm.  interossei 


Mm.  lumbricales 
I  et  II  (partly 
reflected) 


Tendo  m.  flexoris 
carpi  ulnaris 


Os  pisiforme 


Ramus  profundus 
n.  ulnaris 


Rami  musculares 
Hamulus  ossis  bamati 
_M.  abductor  digitiV 


Mm.  lumbricales 
III  et  IV 
(reflected) 


M.  flexor  digiti  Y 
brevis 


M. 

opponens  digiti  Y 

Rami  musculares 
to  the 

mm.  interossei 


Mm.  interossei 


M.  pronator 
quadratus  - 


Radius- 


N.  interosseus 
[antebrachii]  - 
volaris 


5.  N.  ulnaris  (continued)  : 

c )  Ramus  dorsalis  manus  (see  Figs.  853,  857,  860  and  864-867),  one  terminal  branch, 
usually  the  smaller,  passes  along  the  ulna,  between  it  and  the  tendon  of  the  m.  flexor  carpi 
ulnaris,  distalward  upon  the  dorsal  surface  of  the  capitulum  ulnae.  There  it  perforates  the 
tascia  antebrachii  and  divides  upon  the  lig.  carpi  dorsale.  It  sends  delicate  branches  radial- 
ward,  which  anastomose  with  branches  of  the  nn.  cutanei  antebrachii  medialis,  dorsalis  and 
lateralis  and  of  the  ramus  superficialis  n.  radialis,  and  5  nn.  digitales  dorsales  distalward 
S1Ch  I™  al2ng  the  uli;ar  margin  of  the  5th,  4t!l  and  3rd  finger,  and  the  radial  margin  of  the 
5  and  4  finger,  reaching  constantly  to  the  base  of  the  nail  on  the  5th  finger,  but  on  the 
4  finger  usually  and  on  the  3rd  finger  almost  constantly  not  going  beyond  the  first  phalanx. 
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^_N.  cutaneus  ante- 
brachii  lateralis 


Eamus 
superficialis 
n.  radialis 


N.  cutaueus 
antebrachii  dorsalis 


Y.  basilica — 


Ramus  dorsalis 
manus  n.  ulnaris 


Anastomosis 
between  the 
n.  ulnaris 
and 

n.  radialis 


Nn.  digitales 
dorsales 


Branches  of  the 
nn.  digitales  volares  ^ 
proprii 


860.  Nerves  of  the  dorsum  of  the 

right  hand. 

(The  fascia  has  been  everywhere  preserved;  the  veins  have  been  in 

large  part  removed.) 


5.  N.  ulnaris  (con¬ 
tinued)  : 

d)  Ramus  volaris 
manus  (see  Figs.  856 
to  859  and  864),  the 
second  terminal  branch, 
runs  in  the  direction 
of  the  stem  on  the  ulnar 
side  of  the  a.  ulnaris 
and  at  the  radial  margin 
of  the  m.  flexor  carpi 
ulnaris ,  between  this 
and  the  m.  flexor  digi- 
torum  sublimis,  covered 
only  by  the  fascia  ante¬ 
brachii  and  thelig.  carpi 
volare,  to  the  hand, 
and  there  divides  in 
front  of  the  lig.  carpi 
transversum  on  the  ra¬ 
dial  side  of  the  os  pisi- 
forme  into  the  ramus 
superficialis  and  ramus 
profundus. 

«)  Ramus  super¬ 
ficialis  (see  Figs.  856 
to  858  and  864)  gives 
off  at  first  a  fine  ramus 
muscularis  to  the  m. 
palmaris  brevis  ([C7], 
C8,  [ThJ)  and  an  anas¬ 
tomosing  branch  to  the 
n. medianus  (seep. 754). 
It  then  divides  into  a 
n.  digitalis  volaris  pro- 
prius,  which  runs  distal- 
ward  upon  the  muscles 
of  the  hall  of  the  little 
finger  to  the  ulnar  mar¬ 
gin  of  the  volar  surface 
of  the  5th  finger,  and 
into  a  n.  digitalis  vo¬ 
laris  communis ,  which 
runs  distalward  just 
beneath  the  aponeurosis 
palmaris, upon  the  fourth 
spatium  interosseum 
metacarpi,  and  divides 
into  two  nn.  digitales 
volares  proprii,  for  the 
adjacent  margins  of  the 
volar  surfaces  of  the 
4th  and  5tn  finger, 
that  for  the  4th  finger 
usually  supplying  also 
the  dorsal  surface  of  the 
2nd  and  3rd  phalanx. 
They  are  connected  with 
small  corpuscula  la¬ 
mellosa  fVateri,  Pa¬ 
cini]  (see  p.  754). 
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*N.  digitalis  dorsalis 
ii.  radialis 


Anastomoses 


N.  digitalis  volaris  proprius  n.  mediani 

861.  Nerves  of  the  right 
index  finger, 

viewed  from  the  radial  side. 


o.  N  ulnar  is  (continued):  d)  Ramus  volaris  manus ■ 

nari,  l6“  A®8'  858  and  859)  with  volaris  profundus  a.  ul- 

ci  s  bends  into  the  depth  between  the  origins  of  the  mm.  abducor  digiti  V  and  flexor  digiti  V 

ward  arÄho  haTT  °'  ‘'’T'  V  and  at  the  «me  in  a  IS- 

ard  around  the  hamulus  ossis  hamati;  it  then  lies  upon  the  volar  surface  of  the  mm  inter- 

d  anusXTn  7«Mt'  volarIS  Profundus  a"d  “ds  in  a  delicate  anastomosis  with  them  me- 
Ä  r  -  ‘  f‘v.es  glares  at  its  beginning  to  the  short  muscles  of  the 

little  linger  (LUJ,  C8  [Hu]),  in  the  depth  to  the  mm.  interossei  ([C71  C8  Th,)  the  mm 
lumbricales  IV  and  (often)  III  (C7,  C8,  Tin),  the  m.  adductor  pollicis  (C7,  C8,  T&  and  the 

bones'  the  hand"'  P°lhC1S  (C6’  ^  ^  in  additi°n  branches  to  the  i°ints  and 

frnm  r'  p'  r^dial*s  C0-11-1,11118011108?11^1  nerve)  (see  also  Figs. 844, 851 — 858, 860  and  862— 867), 

frnnf  nfp’  °7’  i  and  7  U’  ^77  dlstalward  behind  the  n.  ulnaris  and  the  a.  axillaris  in 

-  7boS?ularis  “d  t  lef  tendo1ns  of  the  mm.  latissimus  dorsi  and  teres  major 

artprv  g7j5fl  and  85f5i  ’  a111  11ateraJ  fr°7  the  caput  longum  m-  tricipitis  bends  behind  the 
artery,  and  then  on  the  dorsal  surface  of  the  humerus  in  its  sulcus  n.  radialis,  covered  by 

A09ra  Vsno?  m'  tr7eps’  nms  distalward  and  lateralward  in  a  long  drawn-out  spiral 
(see  Figs  402  and  862);  m  its  course  it  lies  at  first  near  the  a.  profunda  brachii,  then  near 

lea.  collaterals  radialis  (see  also  Fig.  505).  At  the  junction  of  the  middle  and  lower  thirds 
or  tne  Humerus  it  perforates  the  septum  intermusculare  laterale  and  the  origin  of  the  m.  brachio- 
ra  l alls  (see  Figs  402,  404  and  862)  and  on  the  medial  surface  of  the  latter  arrives  in  the 
groove  between  the  m.  brachioradialis  and  the  m.  brachialis;  in  this  it  lies  behind  on  some 
undies  or  the  latter  and  passes  distalward  near  the  a.  recurrens  radialis,  to  divide  in  front 
otthe  capitulum  radii  or  somewhat  higher  up  into  the  ramus  profundus  and  ramus  super¬ 
ficialis  (see  Figs.  855,  85  t  and  863).  Before  dividing  it  gives  off  the  following  branches- 

7  N'  cut  anew  brachii  posterior  (seeFigs.852,854and865)  (C7,C8)  arises,  often  along  with 
a  muscular  branch  for  the  caput  longum  m.  tricipitis,  at  the  lower  margin  of  the  fossa  axillaris  in 
front  of  the  tendon  of  the  m.  teres  major,  then  runs  in  front  of  the  caput  longum  of  the  m.  triceps 
and  around  its  medial  margin  obliquely  curved  upon  its  posterior  surface,  there  perforates  the 
fascia  brachii  and  branches  in  the  skin  of  the  back  of  the  upper  arm,  about  over  the  caput  laterale 
and  mediale  of  the  m.  triceps.  It  anastomoses  with  branches  of  the  n.  cutaneus  brachii  lateralis 
b7  r™  ^scutares  (see  Figs.  854,  855  and  862),  to  the  three  heads  of  the  m.  triceps 
(U,  t7,  ts  I  Till J);  the  branch  for  the  caput  mediale,  ramus  collaterals  ulnaris  (see  Figs.  854 
and  855),  runs  for  some  distance  superficially,  just  behind  the  n.  ulnaris  distalward,  and  a  long 
branch  passes  first  in  the  caput  laterale  (see  Fig.  862),  then  in  the  caput  mediale  between  the  ole¬ 
cranon  and  the  epicondylus  lateralis  humeri  downward  to  the  m.anconaeus  (|  CeJ,  C;,  Cs  [Thi]) 
rrr  c)  N‘  cutaneus  antebrachii  dorsalis  (see  Figs.  851—853,  860,  862  and  864—867)  (Ce,  (7 
U  [Thi])  arises  (see  Fig.  862)  in  the  sulcus  n.  radialis  in  front  of  the  caput  laterale  of’ the 
m.  triceps,  passes  in  front  of  it  lateralward  and  downward  near  the  n.  radialis,  and  lateral 
from  this  muscle  perforates  the  fascia  brachii  (see  Fig.  852),  between  the  insertion  of  the  m. 
deltoideus  and  the  epicondylus  lateralis  humeri,  behind  the  septum  intermusculare  laterale  and 
the  v.  cephalica.  There  it  divides  into  several  branches  and  passes  distalward  to  the  skin  of  the 
l  adial  part  of  the  elbow  and  to  the  dorsal  surface  of  the  forearm  as  far  as  the  proximal  part 
of  the  back  of  the  hand.  In  its  course  it  anastomoses  with  the  branches  of  the  nn.  cutanei 
brachii  lateralis  and  antebrachii  medialis,  as  well  as  with  the  ramus  dorsalis  manus  n.  ulnaris 
and  the  ramus  superficialis  n.  radialis. 
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862.  Muscle 
nerves  of  the  right 
upper  arm, 

viewed  from  behind. 


Caput  laterale  m.  tricipitis 


M.  brachioradialis 


M.  extensor  carpi  radialis 
longus 

-Olecranon 


— •M.  anconaeus 


M.  infraspinatus  — 


M.  teres  minor- - 


M.  teres  major  ^ 


Caput  longum 
m.  tricipitis 


M.  latissimus  dorsi 


N.  radialis 


Rami  musculares  to  the 
caput  laterale  m.  tricipitis 


Caput  mediale  m.  tricipitis  — 


M.  trapezius 

Acromion 


M.  deltoideus 


Rami  musculares 
n.  axillaris 


N.  cutaneus  brachii 
lateralis 


M.  biceps  brachii 

Septum  intermusculare 
laterale 


Ramus  muscularis 
to  the  m.  anconaeus 


N.  cutaneus  antebrachii 
dorsalis 


M.  brachialis 


(Pieces  have  been  cut  out  of  the  m.  deltoideus,  caput  laterale  m.  tricipitis  and  m.  anconaeus.) 


6.  N.  radialis  (continued) : 

d)  Rami  musculares,  after  perforating  the  septum  intermusculare  laterale  (see  Figs.  855, 
857  and  863),  go  to  the  mm.  brachioradialis  (Cs,  Ce),  extensor  carpi  radialis  longus  ([Cs]  C<>, 
C7,  Cs);  often  a  delicate  thread  also  to  the  lateral  part  of  the  m.  brachialis  (C5,  Ce). 
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863.  Muscle  nerves  of  the  right  forearm, 

viewed  from  behind  and  lateralward. 


(The  mm.  brachioradialis,  extensores  carpi  radialis  and  digitorum  communis  have  been  cut 
through  and  reflected  dorsalward  and  ulnarward.  A  piece  has  been  cut  out  of  the  m.  supinator.) 


Terminal  branches  of  the  n.  radialis: 


e)  Ramus  profundus  (see  also  Figs. 
855  and  857),  the  larger  of  the  two, 
penetrates  the  volar  surface  of  the  m. 
supinator,  and  passes  within  this  muscle 
in  a  long  spiral  winding  around  the 
collum  radii  to  the  dorsal  surface  of 
the  radius,  where  it  runs  distalward 
upon  the  mm.  abductor  pollicis  longus 
and  extensores  pollicis  and  ends  as  the 
n.  interosseus  [antebrachii]  dorsalis. 
It  gives  off: 

«)  Rami  musculares,  before  en¬ 
trance  into  the  in.  supinator,  to  the 
mm.  extensor  carpi  radialis  brevis  (Ü6, 
C7  [C8])  and  supinator  ([C5]  Cö,  C7, 
Cs),  on  the  back  of  the  forearm  to  the 
mm.  extensores  digitorum  communis 
( [Ce]  C7,  Cs),  digiti  V  proprius  (C7, 
Cs)  and  carpi  ulnaris  ([Ce]  C7,  Cs), 
abductor  pollicis  longus,  extensores 
pollicis  and  extensor  indicis  proprius 
([Ce]  C7,  Cs). 

ß)  N.  interosseus  [ antebrachii ] 
dorsalis  passes  between  the  mm.  ex¬ 
tensores  pollicis  to  the  membrana 
interossea  and  upon  it  to  the  bones 
and  ligaments  of  the  forearm  and  of 
the  hand. 


M.  triceps  { 
brachii  ~ 


M. 

brachioradialis 


M.  extensor 
carpi  radialis. 
longus 


Hook 

M.  extensor 
carpi  radia-  ' 
lis  brevis 

M.  supinator „ 


Ramus 
muscularis  ~ 
Hook 

M. extensor 

digitorum 

communis 


M.  extensor 
digiti  V 
proprius 


Rami  musculares 


f)  Ramus  superficialis  (see  also 
Figs.  855-858,  860,  861  and  864-867) 
runs  (see  Figs.  856  and  857)  distalward 
in  front  of  the  m.  supinator  behind  the 
ulnar  margin  of  the  m.  brachioradialis, 
at  first  near  the  a.  recurrens  radialis, 
then  radialward  from  the  a.  radialis;  it 
passes  in  a  long  curve  between  the  m. 
brachioradialis  and  m.  extensor  carpi 
radialis  longus  gradually  to  the  radial 
margin  of  the  forearm,  and  there  per¬ 
forates  the  fascia  antebrachii  in  the 
lower  third  of  the  forearm.  Here  it 
anastomoses  with  the  n.  cutaneus  ante¬ 
brachii  lateralis  and  divides  into  two 
branches,  which  pass  upon  the  lig.  carpi 
dorsale  over  the  lateral  surface  of  the  proc.  styloideus 
radii  to  the  hand  (see  Figs.  857,  858  and  860).  These 
give  off  a  ramus  anastomoticus  ulnaris,  which  unites 
with  branches  of  the  ramus  dorsalis  manus  n.  ulnaris, 
and  then  divide  upon  the  fascia  of  the  hand  into  5  nn. 
digitales  dorsales.  These  run  distalward  in  the  thumb 
and  index  finger  on  both  margins,  in  the  3rd  finger  on 
the  radial  margin  of  the  dorsal  surface,  in  the  thumb 
regularly  as  far  as  the  base  of  the  nail,  in  the  2nd  and 
3rd  finger  usually  only  as  far  as  the  joint  between  the 
1st  and  the  2nd  phalanx.  Variations  in  the  distribution 
of  the  n.  radialis  in  the  hand  are  common  (see  Fig.  867). 


M.  extensor  carpi  — 
ulnaris 


_  N.  radialis 

Ramus  musculari 
M.  biceps  brachii 

—  M.  brachialis 

_  Epicondylus  lateralis 
humeri 


Ramus  profundus 


M.  abductor  pollicis 
longus 


Rami  musculares 


Ramus  superficialis 


_  Ramus  muscularis 


M.  extensor  pollicis 
brevis 


M.  extensor  indicis 
proprius 


Mm.  extensores 
carpi  radiales 


M.  brachioradialis 


M.  extensor  carpi 
radialis  longus 


M.  extensor  carpi 
radialis  brevis 


M.  extensor  pollicis 
longus 


N.  interosseus 
[antebrachii]  dorsalis 


s 
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+- 


Nn.  supra- 
claviculares 


•  i 


(red  vertical) 
N. cutaneus. 
brachii 
medialis 


(black 

vertical) 

N.  cutaneus -- 
antebrachii 
medialis 


^7 


(blue  transverse) 

■  N.  cutaneus 
brachii  lateralis 

.  (blue  oblique) 
N.  cutaneus 
brachii  posterior 


(blue  oblique) 
. .  N.  cutaneus 
antebrachii 
dorsalis 


(red  transverse) 
N. cutaneus 
antebrachii 
lateralis 


(black  transverse) _ 

N.  ulnaris 


(blue 
vertical) 
Ramus 
superficialis 
u.  radialis 


|__(red  vertical) 
(N.  medianus 


864  and  865.  Areas  of  distribution  of  the 
cutaneous  nerves  of  the  right  arm, 

viewed  from  in  front.  viewed  from  behind. 

(The  areas  constantly  supplied  by  the  nerves  concerned  are  indicated  by  solid  lines,  those 

inconstantly  supplied  by  dotted  lines.) 
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866  and  867.  Branching  of  the  cutaneous 
nerves  on  the  back  of  the  right  hand  (after  e.  Hedon) 

(see  also  Fig.  860). 

Ordinary  arrangement.  Arrangement  when  the  ramus  superficialis 

n.  radialis  is  markedly  developed. 

(Black:  n.  cutaneus  antebrachii  lateralis;  red:  n.  ulnaris;  blue:  n.  radialis;  yellow:  n.  medianus.) 

The  rami  anteriores  of  the  nn.  tlioracales  (see  Figs.  743,  839,  868,  869,  871 
and  890)  go  forward  in  a  curve  in  the  intercostal  spaces  (the  12th  at  the  lower  margin  of 
the  12th  rib),  and  hence  are  called  the  nn.  intercostales.  Each  of  them  (see  Fig.  743 
and  890)  is  connected  at  its  beginning  by  one  or  several  rami  communicantes  with  the  ganglia 
or  truncus  of  the  sympathicus.  Most  of  the  intercostal  nerves  form  an  anastomosis  only  excep¬ 
tionally  with  adjacent  ones  where  they  begin;  such  connections  are  constantly  present  only 
between  the  1st  thoracic  and  the  8th  cervical  nerve,  since  the  former  sends  its  main  mass  to 
the  plexus  brachialis  (see  p.  743)  and  goes  on  as  the  n.  intercostalis  I  only  by  a  delicate 
thread,  and  between  the  12th  thoracic  and  1st  lumbar  nerve,  whereby  a  part  of  the  former 
goes  over  into  the  tract  of  the  latter;  usually  also  the  2nd  thoracic  nerve  connects  with  the 
first  and  with  the  plexus  brachialis  (see  p.  743). 

Each  runs  just  beneath  the  a.  intercostalis  (see  also  Figs.  363,  680  and  681)  lateral- 
ward  in  front  of  the  lig.  costotransversarium  anterius  and  internal  from  the  mm.  intercostales 
externi,  covered  only  by  the  fascia  endothoracica  and  pleura,  in  the  middle  of  the  intercostal 
space,  then  at  the  angulus  costae  approaches  the  upper  rib ;  it  passes  along  it  behind  between 
the  mm.  intercostales  externi  and  interni,  in  front  between  the  two  layers  of  the  latter  as  far 
as  the  anterior  extremity  of  the  bones  of  the  ribs  and  then  comes  to  the  inner  side  of 
the  mm.  intercostales  interni  (see  p.  285),  there  to  pass  again  to  the  middle  of  the 
intercostal  space.  It  ends  in  the  1st — 6th  intercostal  space  near  the  sternum  in  a  ramus 
cutaneus  anterior  pectoralis.  The  7th,  8th  and  9th  pass  behind  the  anterior  ends  of  the  costal 
cartilages,  the  10tb,  11th  and  12th  under  the  anterior  end  of  the  corresponding  rib,  between 
the  mm.  obliquus  internus  abdominis  and  transversus  abdominis  and  go  medianward  between 
these  in  the  direction  of  the  bony  ribs  as  far  as  the  m.  rectus  abdominis ;  the  7th  assumes 
between  the  abdominal  muscles  a  course  ascending  somewhat  cranialward,  the  8th  an  approxi¬ 
mately  horizontal,  the  9th— 12th  a  course  descending  more  and  more  caudalward. 
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Costa  VI  — 


N.  intercostalis  VI  — 


Ramus  cutaneus 
lateralis  n.  inter¬ 
costalis  IV 


Rami  musculares 


Costa  I- 


N.  intercostalis  I 


Ramus  cutaneus  anterior 
n.  intercostalis  II 


Rami  cutanei 
anteriores 
n. inter¬ 
costalis  VIII 


N.  intercostalis  XII 
M.  transversus  abdominis 


Vagina  m.  recti 
abdominis 


N.  iliobypogastricus 


-Umbilicus 


N.  iliohypO' 
gastricus 


ramus  muscularis 


t  ramus  cutaneus 
lateralis 


M.  rectus  abdo¬ 
minis  (exposed) 


N.  ilioinguinalis 

868. 
Course 
of  the 
right 
inter¬ 
costal 
nerves. 


-■Funiculus  spermaticus 


Pleura— -;- 


Costa  XII 


‘'v 


_.M.  obliquus  internus 
abdominis 

Rami  cutanei 
anteriores  n.  inter¬ 
costalis  XII 

_Annulus  inguinalis 
subcutaneus 


viewed  from  the  right  and  in  front.  (The  mm.  intercostales  and  obliqui  abdominis 
have  been  removed;  pieces  have  been  cut  out  of  the  m.  rectus  abdominis.) 
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M.  deltoideus 

N.  cutaneus  brachii  medialis  \ 
Nn.  \ 

intercosto- 
brachiales 


Ramus  cutaneus  anterior 
[pectoralis]  n.  intercostalis  I 


Ramus  cutaneus 
lateralis  [pectoralis] 
n.  intercostalis  IV 

Ramus  posterior  of  the 
ramus  cutaneus  lateralis 
n.  intercostalis  V 

M.  latissimus  dorsi  - 

Ramus  cutaneus  lateralis 
[pectoralis]  n.  intercostalis  VII 


Ramus  cutaneus  lateralis 
[abdominalis]  n.  intercostalis  IX 


Linea  alba 


869. 

Cutaneous 
nerves  of  the 
trunk, 

viewed  from  in  front 
and  the  right. 


M.  pectoralis  major 


M.  obliquus  externus  abdominis 


Ramus  cutaneus  lateralis  [abdominalis 
n.  intercostalis  XII 

Ramus  cutaneus  lateralis 
n.  iliobypogastrici 


Cutaneous  branch  of  the  n.  inter¬ 
costalis  XII 


Rami  cutanei  anteriores 
[abdominales] 
n.  intercostalis  IX 

-Umbilicus 


Rami  cutanei  anteriores 
[abdominales] 
n.  intercostalis  XT 


Ramus  cutaneus  anterior 
n.  iliobypogastrici 

Nn.  scrotales  anteriores 
n.  ilioinguinalis 

Funiculus  spermaticus 


N.  tboracalis  longus  - 


Ramus  mammarius  me¬ 
dialis  n.  intercostalis  III 
Ramus  anterior  of  the 
ramus  cutaneus  lateralis 
(ramus  mammarius  latera¬ 
lis)  n.  intercostalis  IV 


M. serratus  anterior 


Ramus  cutaneus 
anterior  [pectoralis] 
n.  intercostalis  VII 


Vagina  m.  recti 
abdominis 


(Figs.  868  and  869  have  been  drawn  from  the  same  cadaver.) 
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N.  intercostales  (continued) :  In  the  whole  length  of  their  course  they  give  off  delicate 
rami  muscular  es  to  the  neighboring  muscles  (see  Figs.  868  and  890),  including  the  mm.  inter¬ 
costales  extend,  intend  (and  subcostales)  and  levatores  costarum  from  Thi— Thu,  mm.  serratus 
posterior  superior  from  Thi — TI14,  serratus  posterior  inferior  from  Thg — Thu,  transversus 
thoracis  from  (Th2)  TI13— The,  mm.  obliquus  externus  and  transversus  abdominis  from  Th5  to 
Thio,  m.  rectus  abdominis  from  Th6— Thi2,  m.  obliquus  internus  abdominis  (Thio— This)  and 
m.  pyramidalis  from  TI112;  in  addition,  sensory  fibres  go  to  the  peritonaeum  of  the  anterior 
abdominal  wall  and  to  the  marginal  zone  of  the  diaphragm. 

Each  n.  intercostalis  gives  off  two  cutaneous  branches,  rami  cutanei  lateralis  et  anterior. 

a)  Ramus  cutaneus  lateralis  [pectoralis  et  abdominalis]  (see  Figs.  868  and  869)  goes 
off  about  midway  between  the  spine  and  the  sternum,  is  usually  larger  than  the  continuation 
of  the  trunk,  and  is  absent  only  on  the  1st  intercostal  nerve.  It  appears  between  the  digi- 
tations  of  the  m.  serratus  anterior,  lower  down  between  those  of  the  mm.  latissimus  dorsi  and 
obliquus  externus  abdominis,  about  midway  between  the  mamillary  and  axillary  lines,  and 
divides  into  two  branches.  The  ramus  posterior  passes  around  the  lateral  margin  of  the  m. 
latissimus  dorsi,  approximately  horizontal,  to  the  skin,  toward  the  branches  of  the  rami  poste¬ 
riores  nn.  thoracalium  (see  also  Fig.  842  and  p.  740) ;  the  branch  of  the  2nd  and  sometimes  of  the 
3rd  intercostal  nerve  unites,  as  the  n.  inter  cost  obrachialis  (see  also  Fig.  849),  with  the  n.  cutaneus 
brachii  medialis,  and  goes  wholly  or  in  part  to  the  skin  of  the  medial  surface  of  the  upper  arm. 
The  ramus  anterior  of  the  2nd— 6th  intercostal  nerve  bends  around  the  lateral  margin  of  the 
m.  pectoralis  major  medianward  to  the  skin  over  this  muscle;  in  the  female  branches  from  the 
4th — gth  nerv6j  rami  mammarii  laterales,  enter  the  mammary  gland;  the  anterior  ramus  of  the 
7th—  11th  intercostal  nerve  passes  upon  the  external  surface  of  the  m.  obliquus  externus  ab¬ 
dominis  obliquely  downward  and  medianward  to  almost  in  front  of  the  sheath  of  the  rectus, 
that  of  the  12th  usually  runs  with  a  large  branch  over  the  crista  iliaca  downward  to  the  skin 
upon  the  mm.  glutaeus  medius  and  tensor  fasciae  latae  and  there  alternates  with  the  ramus 
cutaneus  lateralis  n.  iliohypogastrici  (see  also  Figs.  874,  885,  886  and  p.  768). 

b)  Ramus  cutaneus  anterior  [pectoralis  et  abdominalis ]  (see  Figs.  868  and  869)  passes 
from  the  upper  6  intercostal  nerves  close  to  the  lateral  margin  of  the  sternum  through  the 
m.  pectoralis  major  to  the  skin  of  the  anterior  surface  of  the  chest;  branches  from  the 
2nd — 4th  pass  as  rami  mammarii  mediales  to  the  mammary  gland  in  the  female.  Those  from 
the  lower  6  intercostal  nerves  perforate  the  m.  rectus  abdominis  and  the  anterior  layer  of  the 
rectal  sheath,  often  subdivided  into  several  twigs,  and  go  to  the  skin  in  front  of  the  same, 
that  of  the  10th  usually  at  the  level  of  the  umbilicus. 

The  rami  anteriores  of  the  nn.  lumbales  pass  through  the  foramina  inter- 
vertebralia,  those  of  the  nn.  sacrales  through  the  foramina  sacralia  anteriora  (see  Figs.  871 
and  876) ;  that  of  the  n.  cocct/geus  (see  Fig.  742)  runs  through  the  hiatus  sacralis  between 
the  ligg.  sacrococcygea  posteriora,  surrounds  the  root  of  the  cornu  coccygeum  from  below  and 
perforates  the  lig.  sacrospinosum  and  the  m.  coccygeus.  In  general  they  increase  in  size  from 
Li  to  Si,  then  quickly  decrease;  they  are  all  connected  with  the  trunk  and  ganglia  of  the 
svmpathicus  by  one  or  several  rami  communicantes  (see  Figs.  871  and  876).  They  all  anasto¬ 
mose  with  one  another  and  thus  form  the  large  plexus  lumbosacralis  (see  Figs.  870,  871  and 
876),  which  is  subdivisible  into  the  plexus  lumbalis,  plexus  sacralis  (see  p.  773),  plexus  puden¬ 
dus  (see  p.  786)  and  plexus  coccygeus  (see  p.  787). 

The  plexus  lumbalis  (see  Figs.  870  and  871)  is  formed  by  the  whole  of  the  Is  , 
2nd  and  3rd  and  a  part  of  the  4th  lumbar  nerve  and  receives  also  fibres  from  the  n.  inter¬ 
costalis  XII  through  one  of  its  branches.  It  lies  in  front  of  the  procc.  transversi  of  the 
lumbar  vertebrae  within  the  m.  psoas  major,  between  its  origins  from  the  vertebral  bodies  and 
from  the  procc.  transversi.  It  gives  off: 

1.  Rami  musculares  (see  Figs.  870  and  871),  short,  directly  from  the  roots  of  the  plexus, 
to  the  mm.  intertransversari  laterales  from  Thi2,  Li — L5,  and  to  the  m.  quadratus  lumborum 
from  (Thi2)  Li  (L2) ;  farther  to  the  m.  psoas  major  from  L2,  L3  and  L4  and  to  the  m.  psoas 
minor  from  Li  and  L2  (perforates  the  m.  psoas  major). 

2.  N.  iliohypo gastricus  (see  Figs.  868 — 871,  874,  879,  885  and  886),  from  TI112  and  Li, 
often  in  a  common  stem  with  the  n.  ilioinguinalis,  is  larger  than  the  latter  and  together  with 
it  corresponds  in  its  behavior  almost  exactly  to  an  intercostal  nerve.  It  runs  (see  Fig.  8<T),  at 
first  parallel  to  the  12th  intercostal  nerve,  in  front  of  the  m.  quadratus  lumborum  and  behind 
the  lower  part  of  the  kidney  lateralward  and  downward  to  the  tendon  of  the  m.  transversus 
abdominis  which  it  perforates  above  the  crista  iliaca.  Thence  it  passes  (see  Figs.  868  and  874), 
at  first  between  the  mm.  transversus  and  obliquus  internus  abdominis,  close  above  the  crista 
iliaca,  then  between  the  mm.  obliqui  abdominis,  above  the  ligamentum  inguinale  as  far  as  into 
the  sheath  of  the  rectus;  from  this  part  of  its  course  it  gives  off  an  anastomosis  to  the  n.  ilio¬ 
inguinalis.  During  its  entire  course  between  the  broad  muscles  of  the  abdomen  it  gives  off 
rami  musculares  to  them,  as  well  as  sensory  branches  to  the  peritonaeum.  In  addition  it  gives  off: 
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N. 

femoralis 


I 


N.  peronaeus 


Ramus  cutaneus  lateralis 


N.  iliohypogastricus 

N.  genitofemoralis 

Ramus  cutaneus  lateralis 
n.  iliohypogastrici 

N.  ilioinguinalis 
to  mm.  psoas  major  et  minor  - 


N.  spermaticus  externus  - 

N.  cutaneus  femoris  lateralis. 

N.  lumboinguinalis  -  - 

to  m.  iliacus  -  - 
R.  cutaneus  anterior 
and  to  m.  sartorius 
to  m.  quadriceps' " 

IN.  saphenus-- 
to  skin  of  medial  surface  of.-"'" 
the  thigh  to  m  pectineus^'  , 
to  mm.  pectineus  and  psoas  major 

N.  obturatorius  accessorius 

N.  obturatorius 
N.  glutaeus  superior  - 


to  m.  inter- 
'  ‘transversarius 

to  m.  quadra- 
tus  lumborum 


to  m.  inter- 
transversarius 

to  m.  quadra - 
tus  lumborum 


to  m.  inter- 
transversarius 
to  m.quadra- 
tus  lumborum 


to  m.  inter- 
transversarius 

-  to  m.  quadra¬ 
tics  lumborum 


to  m.  inter- 
transversarius 


Plexus 

lumbalis 


Truncus 

lumbosacralis 


to  m.  piri¬ 
formis 


N.  glutaeus  inferior 


N.  tibialis 

to  mm.  adductor  magnus 
semimembranosus,  semi 
tendinosus  and  caput 
longum  m.  bicipitis  ✓ 

to  mm.  quadratus  femoris 
et  gemellus  inferior  ,• 

to  mm.  obturator  internus  et 

gemellus  superior  N>  cutaneus 

femoris  posterior 
N.  clunium  inferior  medialis  / 

Nn.  perinei  et  dorsalis  penis  (clitoridis)  ^ 

Nn.  haemorrhoidales  inferiores  / 

to  m.  levator  ani  , 


Plexus 

sacralis 


Plexus 

pudendus 


Plexus 

coccygeus 


i  Nn.  anococcygei 

l 

to  m.  coccygeus 


870.  Right  plexus  lumbosacralis,  schematic,  viewed  from 

in  front  (after  P.  Eisler).  (The  rami  communicantes  are  not  shown.) 

(The  darkly  shaded  trunks  are  derivatives  of  the  dorsal  half  of  the  plexus 

Spalteholz,  Atlas.  6th  ed.  aq 
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X.  lumbalis  I! 

N.  genito- 
femoralis 
N.  cutaneus 
femori8  lateralis 
Plexus 
-  lumbalis 

-N.  lumbalis  Ili 

N.ilio- 
inguinalis 
Rami 

musculares 
N.  cutaneus 
femoris  lateralis 

N.  lumbalis  IV 

N.  genito- 
femoralis 

Rami  com- 
municantes 

N.  femoralis 

to  the  plexus 
sacralis 
Mm.  psoas 
major  et  mino 
-N.  obturatorius 

—  M.  iliacus 


N.  femoralis 


"  N.  femoralis 


\  Ramus  anterior 
n.  lumbalis  Y 

N  N.  obturatorius 
accessorius 
N.  glutaeus  superior 


v  \  Plexus  sacralis 

\  \  \ 

1  \  \  ' 

\  \  \  \ 

\  \  \  \ 

Rami  anteriores  'A  ^ 


N.  ischiadicus 
N.  cutaneus  femoris  posterior 


Pars  lumbalis  diaphragmatis  i 
Hiatus  aorticus 


X.  intercostalis  XII 


N.  iliohypogastricus  \ 
N.  ilioinguinalis 


M. transversus 
abdominis 


M.  quadratus 
lumborum 


M.  quadratus 
lumborum 


N.  cutaneus 
femoris  lateralis  . 


M.  psoas 
major 


M.  psoas 
minor 

N.  lumbo- 
inguinalis  -  - 

N.  . 

spermaticus _ 

externus 

M.  iliacus - 

Rami 

musculares 
n.  femoralis 

N. 

obturatorius 


i 

Ganglion  coccygeum  I 


Hiatus  oesophageus 

Truncus  sympathicus 


Costa  XII 

Ramus  anterior  n.  lumbalis  I 
Rami  musculares 

N.  intercostalis  XII 

N.  iliohypogastricus 


M.  transversus 
abdominis 


871.  Branches  of  the  plexus  lumbosacralis, 

viewed  from  in  front. 

Tlie  anterior  part  of  the  pelvis  and  tlie  viscera  have  been  removed;  on  the  left  in  ad  i  ion 
the  mm.  psoas  and  quadratus  lumborum  have  been  partly  loosened  and  reflected.; 

2.  N.  iliohypogastricus  (continued)  (see  also  Figs.  868,  869,  879,  885  and  886). 
a)  Ramus  cutaneus  lateralis  goes  downward  over  the  middle  of  the  crista  fliaca  tn  g 
the  mm.  ohliqui  abdominis  to  the  skin  over  the  mm.  glutaeus  medius  and  tensor  iasciae  • 
Its  size  and  area  of  distribution  vary  inversely  as  those  of  the  corresponding  brancfl  o 
ramus  cutaneus  lateralis  n.  intercostalis  XII  (see  p.  7  66). 
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Rami  musculares  for  the 
m.  quadriceps  femoris 

Hook 


M.  rectus  femoris _ 

A.  circumflexa  femoris 
lateralis  — 

(ramus  descendens) 


M.  vastus  lateralis 


Ramus 

muscularis — 
for  the 
m.  vastus 
medialis 

M.  vastus _ 

intermedius 


N.  saphenus _ 


M.  vastus 
medialis  ' 


M. rectus 
femoris 


N.  obturatorius 
(ramus  posterior) 

M.  pectineus  (cut  off) 
Hook 


—  M.  adductor  longus 


—  M.  adductor  brevis 


Branches  of  the  ramus 
posterior  n.  obturatoni 


_ M.  adductor  longus 

(cut  off) 


_ Ramus  cutaneus 

n.  obturatorii 

M.  adductor  magnus 


__  Entrance  to  the  canalis 
adductorius  [Hunteri] 


_ _ Ramus  cutaneus  anterior 

n.  femoralis 


—  M.  gracilis 


2.  N.  iliohy- 
pogastricus  (con¬ 
tinued)  (see  Figs. 

868,  869  and 874): 

b)  Ramus  cu¬ 
taneus  anterior 
goes  from  the  an¬ 
terior  end  of  the 
nerve  somewhat  above 
the  annulus  inguinalis 
subcutaneus  through 
the  anterior  leaf  of 
the  sheath  of  the  rec¬ 
tus  and  then  down¬ 
ward  to  the  skin  of 
the  region  pubica. 

8.  N.  ilioinguinalis  (see  Figs. 

868 — 871,  874  and  885),  from  Lls 
runs  close  under  the  n.  iliohypogastricus 
(q.  v.)  downward  and  lateralward,  perforates 
the  tendon  of  the  m.  transversus  just  over 
the  posterior  part  of  the  crista  iliaca  and  then 
passes  similarly  to  the  n.  iliohypogastricus 
but  below  it,  between  the  abdominal  muscles 
forward.  In  its  course  it  gives  off  rami  mus¬ 
culares  to  the  abdominal  muscles  and  sen¬ 
sory  branches  to  the  peritonaeum,  anasto¬ 
moses  with  the  n.  iliohypogastricus  (see 
p.  766)  and  at  the  upper  anterior  side  of 
the  funiculus  spermaticus,  passes  through 

the  annulus  inguinalis  subcutaneus.  There  it  gives  off  descending  branches  to  the  uppermost, 
medial  part  of  the  thigh,  which  anastomose  with  branches  of  the  n.  spermaticus  and  may  take 
the  place  of  these,  and  rami  scrotales  (labiales)  anteriores  transversely  to  the  lower  part  of  the 
mons  pubis,  as  well  as  to  the  anterior  upper  part  of  the  scrotum  (labium  majus  in  the  female). 


N.  saphenus 


--  Ramus  infrapatellaris 


— M.  sartorius 


- V.  saphena  magna 


_ Ramus  infrapatellaris 

n.  sapheni 


872.  Muscle 
nerves  of  the 
right  thigh, 

viewed  from  in  front. 


(The  thigh  is  rotated 
outward.  The  mm. 
sartorius,  rectus  femo¬ 
ris  ,  vastus  lateralis, 
pectineus  and  adduc¬ 
tor  longus  have  been 
partly  removed.) 


M.  sartorius 


Ramus 

muscularis 


M.  iliacus 

.  N.  femoralis 

/ 


--  M.  psoas  major 


A.  femoralis 


M.  obturator 
externus 


N.  obturatorius 


Ramus  muscularis 
for  the  m.  pectineus 


M.  pectineus 
(cut  off) 

N.  obturatorius 
__  (ramus  anterior) 
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873.  Nerves  of  the  right  thigh,  viewed  from  in  front. 


N.  cutaneus 
femoris  lateralis" 


Ramus 

muscularis 


Rami 

musculares  for 
the  m.  sartorius 

Rami  musculares 
for  the  m.  quadri¬ 
ceps  femoris 

Rami  cutanei  ^ 
anteriores 


Hook 
M.  sartorius  — 


N.  cutaneus 
■femoris  lateralis 

M.  iliacus 


Rami 

musculares 

A.  iliaca 
communis 


femoralis 


a. 


(The  fascia  lata  has  been  partly  removed;  the  m.  sartorius  has  been  lifted  and  drawn  aside.) 

4.  N.  genii  of  emoralis  (see 
also  Figs.  870,  871,  874  and 
885),  from  Li  and  L2,  perforates 
the  m.  psoas  major  obliquely 
downward  and  appears  on  its 
anterior  surface  at  the  level  of 
the  third  lumbar  vertebra,  either 
undivided  (see  Fig.  874)  or  sub¬ 
divided  into  its  two  branches 
(vide  infra)  (see  Fig.  871).  It 
passes  downward  in  front  of  the 
m.  psoas,  behind  the  perito¬ 
naeum,  and  behind  the  ureter, 
and  divides  into  two  branches: 

a)  N.  lumboinguinalis,  from 
Lo,  runs  in  the  direction  of  the 
trunk  downward,  behind  the 
and  vv.  spermaticae  internae, 
first  behind,  then  in  front  of 
the  fascia  iliaca,  lateral  from 
the  a.  iliaca  externa,  and  in 
its  course  often  gives  off  a 
branch  to  the  n.  cutaneus 
femoris  lateralis  and  not  ra¬ 
rely  one  to  the  n.  ilioinguina- 
lis  through  the  m.  transver- 
sus  abdominis.  It  then  passes 
lateral  from,  and  in  front  of, 
the  a.  femoralis  through  the 
lacuna  vasorum,  and  partly 
in  the  fossa  ovalis,  partly 
lateral  from  it  through  the 
fascia  to  the  skin  in  the 
neighborhood  of  the  fossa 
ovalis,  sometimes  as  far  as 
the  middle  of  the  thigh.  Its 
branches  often  anastomose 
with  cutaneous  branches  of 
the  n.  femoralis. 

b)  N.  spermaticus  ex- 
ternus,  from  Li  and  L2,  runs 
in  front  of  the  m.  psoas,  first  behind, 
then  in  front  of  the  fascia  iliaca,  in 
front  of  the  a.  iliaca  externa  and  the  a. 
and  vv.  spermaticae  internae,  down¬ 
ward,  arrives  through  the  annulus  in- 
guinalis  abdominalis  or  through  the  posterior 
wall  of  the  inguinal  canal  into  this  and  goes 
on  the  posterior  inferior  surface  of  the  funicu¬ 
lus  spermaticus  through  the  annulus  inguina 
lis  subcutaneus  to  the  m.  cremaster  (L2  or  Li,  L2)  to  the  tunica  dartos,  to  the  skin  of  the  scrotum 
(labium  majus  in  the  female)  an  to  the  uppermost  medial  part  of  the  tigh.  It  also  gives  fibres 
to  the  mm.  obliquus  internus  and  transversus  abdominis,  anastomoses  with  branches  of  the 
n.  ilioinguinalis  and  may  take  its  place. 

5.  N.  cutaneus  femoris  lateralis  (0.  T.  external  cutaneous)  (see  also  Figs.  870,  871, 
874,  876,  879,  885  and  886),  from  L2  and  L3,  passes  behind  or  through  the  m.  psoas  major, 
in  front  of  the  m.  quadratus  lumborum,  crista  ilica  and  the  m.  iliacus,  behind  the  fascia  iliaca, 
downward  and  lateralward,  on  the  right  side  behind  the  caecum,  on  the  left  behind  the  colon 
descendens,  often  receiving  a  branch  of  the  n.  lumboinguinalis.  It  then  goes  behind  the  a. 
circumflexa  ilium  profunda,  medial  from  the  spina  iliaca  anterior  superior,  behind  the  lig.  ingui¬ 
nale  downward  and,  in  front  of  the  m.  sartorius,  perforates  the  fascia  lata,  usually  with  two 
or  three  separate  branches.  It  may  be  included  in  the  n.  femoralis  as  far  as  the  lig.  inguinale. 


M 


lumboinguinalis 

psoas  major 

Ductus  deferens 
557  spermaticus 
externus  7 
Ramus  muscularis 
for  the  m.  pectineus 

a.  femoralis 


Ramus  muscularis 
n.  femoralis  for 
the  m.  pectineus 

_  M.  pectineus 

— V.  femoralis 

V. saphena 
magna 
M.  adductor 
longus 

-  M.  gracilis 

Branch  of  the 
ramus  anterior 
n.  obturatorii 

Ramus  cutaneus 
n.  obturatorii 

N.  saphenus 

Entrance  to  the 
canalis  adductorius 
[Hunterij 


N. 

saphenus 
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Rami  cutanei  anteriores 
n.  femoralis 


Rami  cutanei  n.  obturatorii 


Rami  cutanei  anteriores 
n.  femoralis 


N.  lumboinguinalis 


' 


N.  genitofemoralis 


M.  psoas  major 

_X.  cutaneus  femoris 
lateralis 

M.  iliacus 

|  A.  iliaca  externa 
^  H.  spermaticus  externus 
lumboinguinalis 

i 

X.  femoralis 

— A.  et  yv.  spermaticae 
internae 
Ductus  deferens 


M.  rectus  abdominis 

Ramus  cutaneus  anterior 
n.  iliohypogastrici 

Fossa  ovalis 


X.  spermaticus  externus 

Xn.  scrotales  anteriores 
(n.  ilioinguinalis) 

Funiculus  spermaticus 


V.  saphena  magna 


N.  iliohypogastricus 
X.  ilioinguinalis 


874. 

Cutaneous 
nerves  of  the 
right  thigh, 

viewed  from  in  front. 


(The  fascia  iliaca  has  been 
removed,  the  fascia  lata 
retained.) 

5.  N.  cutaneus  femoris 
lateralis  (continued)  (see  also 
Figs.  873,  879,  885  and  886) : 

The  branches  pass  downward 
upon  the  fascia  lata,  branch 
in  the  skin  of  the  lateral 
surface  of  the  thigh  down  as 
far  as  the  knee,  and  anas¬ 
tomose  with  the  cutaneous 
branches  of  the  n.  femoralis. 

6.  N.  femoralis  (0.  T.  ante 
rior  crural)  (see  also  Figs.  870, 

873,  875,  885  and  886),  from  Li, 

La,  L3  and  L4,  the  largest  nerve 
of  the  plexus,  passes  behind  the 
m.  psoas  major  downward  an  lat¬ 
eralward  to  the  groove  between 
the  mm.  psoas  and  iliacus  and  in 
it  under  the  fascia  iliaca  (behind 
the  a.  circumflexa  ilium  profunda), 
on  the  right  side  behind  the  lower  end 
of  the  caecum,  on  the  left  behind  the 
colon  descendens  and  then  behind  the 
lig.  inguinale  (see  also  Fig.  421).  At 
first  separated  by  the  m.  psoas  from  the 
a.  iliaca  externa,  it  gradually  approach¬ 
es  it  and  under  the  lig.  inguinale  is 
separated  from  it  only  by  the  fascia 
iliopectinea.  Behind  the  lig.  inguinale, 
or  a  little  below  it,  it  suddenly  divides 
into  its  terminal  branches  which  per¬ 
forate  the  fascia  iliopectinea  at  diffe¬ 
rent  levels. 


M.  transversus  abdominis 


X.  intercostalis  XII 


X.  cutaneus  femoris 
lateralis 


Hook 

M.  obliquus'  internus 
abdominis 

M.  obliquus  externus 
abdominis 


Ramus  cutaneus  lateralis 
n.  intercostalis  XII 
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(The  fascia  cruris  has  been  retained.) 


Ramus  infra- 
patellaris 
n.  saphenP  ■ 
V.  saphena 
magna 

N.  saphenus 


Rami  cutanei 
•  cruris  mediales 


Y. saphena 
magna 


Rami 
>  cutanei 
cruris 
mediales 


N.  pero- 
--  naeus 
pro¬ 
fundus 


6.  N.  femoralis  (continued):  Branches: 

a)  Rami  musculares  (see  Figs.  870 — 873), 
short,  in  the  fossa  iliaca  to  the  m.  iliacus  (Lo, 
L3)  and  to  the  distal  part  of  the  m.  iliopsoas 
(Lo,  L3,  L4). 

b)  Rami  cutanei  anteriores  (see  also 
Figs.  872—874,  885  and  886),  in  two  groups. 
One  group  goes  partly  through  the  m.  sarto- 
rius,  at  the  same  time  innervating  it  (L2,  L3), 
partly  over  its  medial  margin  through  the 
fascia  to  the  skin  on  the  anterior  surface  of 
the  thigh  almost  as  far  as  the  knee-cap; 
they  anastomose  above  with  branches  of  the 
nn.  lumboinguinalis  and  cutaneus  femoris  late¬ 
ralis.  The  others  run  along  the  medial  mar¬ 
gin  of  the  m.  sartorius,  perforate  the  fascia 
at  different  levels  and  run,  one  close  to  the 
v.  saphena  magna,  to  the  skin  of  the  anterior 
medial  surface  of  the  thigh;  they  anastomose 

with  branches  of  the  ramus  cutaneus  n.  obturatorii 
and  of  the  n.  saphenus;  one  of  these  branches  gives 
off  a  ramus  muscularis  (L2,  L3)  for  the  m.  pectineus 
which  runs  behind  the  a.  and  v.  femoralis. 

c)  Rami  musculares  (see  Figs.  872  and  873)  in 
the  thigh  to  the  heads  of  the  m.  quadriceps  femoris 
(L2,  L3,  L4)  and  to  the  m.  articularis  genus  (L3,  L4) ; 
they  send  fine  threads  to  the  hip-  and  knee-joint,  and 
often  also  a  thread  to  the  m.  tensor  fasciae  latae(L4). 

d)  N.  saphenus  (see  also  Figs.  872 — 874,  885 
and  886)  runs  in  a  way  as  the  continuation  of  the 
n.  femoralis,  covered  by  the  m.  sartorius,  in  front  of 
the  a.  circumflexa  femoris  lateralis,  at  first  lateral 
from  the  a.  femoralis  downward,  separated  from  it 
by  a  continuation  of  the  fascia  iliopectinea;  some¬ 
what  above  the  middle  of  the  thigh  it  passes  through 
this  fascia,  lies  on  the  anterior  medial  surface  of  the 
artery  and  with  it  goes  into  the  canalis  adductorius. 
4 — 5  cm  below  the  entrance  to  the  canalis  adductorius 
it  perforates  the  lamina  vastoadductoria  of  the 
canalis,  usually  along  with  the  a.  genus  suprema, 
passes  downward  on  the  posterior  margin  of  the  m. 
sartorius,  behind  the  epicondylus  medialis  femoris, 
perforates  the  fascia  at  the  level  of  the  tuberositas 
tibiae  and  divides  immediately  into  its  two  terminal 
branches.  In  the  thigh  it  gives  off  a  fine  cutaneous 
branch  to  the  medial  surface  of  the  thigh  and  to  the 
popliteal  space  and  an  articular  branch  to  the  knee- 
joint  and  anastomoses  with  a  branch  of  the  n.  obtu- 
ratorius.  Terminal  branches : 

a)  Ramus  infrapat ellaris,  goes  around  or  per¬ 
forates  the  tendon  of  the  m.  sartorius  and  passes 
through  the  fascia  in  the  form  of  a  curve  under  the 
knee-cap  lateralward  as  far  as  in  front  of  the  tubero¬ 
sitas  tibiae ;  it  anastomoses  with  the  cutaneous  bran¬ 
ches  of  the  n.  femoralis  and  supplies  the  skin  in 
front  of  the  knee-cap  and  beneath  it. 

ß )  The  continuation  of  the  main  nerve  runs  along 
the  v.  saphena  magna,  usually  behind  it,  distalward 
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as  far  as  the  medial  margin  of  the  foot  and  anastomoses  there  with  branches  of  the  n  Dero¬ 
sa8  o^the' W1  wh!VendS  f™*  cu}a™i  cruris  mediales  to  the  anterior  and  posterior  sur- 
aces  of  the  leg  which  anastomose  behind  with  branches  of  the  n.  cutaneus  surae  medialis. 

7.  N.  obturatorius  (see  Figs.  870-874,  876,  879,  885  and  886),  from  (Li)  L2  U 
and  L4  goes  almost  vertically  downward  at  first  in  the  m.  psoas  major  between  the  n.  femo- 

ih+in  leaVGS  the  m-  PSOas  major  0n  its  medial  surface  in  front 

-  t  1  Ü+  sacroiliaca  and  then  passes  forward  lateralward  and  downward  somewhat 
below  the  linea  terminal  is  and  above  the  a.  obturatoria  directlv  upon  the  fascia  pelvis  to  the 

r^^irat°T;  f  lts,Pours®lt  runs  at  first  lateral  from  the  vena,  then  from  the 
•  ypoga^trica,  then  from  the  ureter  and  in  the  female  crosses  the  lateral  surface  of  the 

tnratn111’  V*  ^  a f  °btllratorius  [t  §'ives  off  a  branch  to  the  dorsal  surface  of  the  m.  ob- 
turatoi  externus  (L3,  L4).  It  then  divides  into  the  two  terminal  branches: 

.  anterior  ( see  Figs.  872-874,  885  and  886)  passes  distalward  over  the  upper 

margin  of  the  m.  obturator  externus,  then  behind  the  mm.  pectineus  and  adductor  longus, 
between  the  latter  and  the  m  adductor  brevis,  and  gives  off  motor  branches  to  the  mm.  ad¬ 
ductores  longus  (L2,  L3)  and  brevis  (L2,  L3,  L4),  m.  graciles  (L2,  L3,  L4)  and  not  rarely  to  the 
m.  pectineus  (L2,  L3).  It  ends  as  the  ramus  cutaneus,  which  usually  passes  between  the  mm  ad¬ 
ductor  longus  and  gracilis  in  the  middle  of  the  thigh  through  the  fascia  lata  to  the  skin  and  sup¬ 
plies  the  lowei  half  of  the  medial  surface  of  the  thigh.  It  anastomoses  with  the  n.  saphenus. 

b)  Ramus  posterior  (see  Fig.  872)  not  infrequently  perforates  the  m.  obturator  externus 
and  runs  downward  between  the  mm.  adductores  brevis,  minimus  and  magnus;  it  sends  motor 
branches  to  the  three  mm.  adductores  mentioned  (L2,  L3,  L4)  and  branches  to  the  hip-joint. 

8.  iv.  obturatorius  accessorius  (see  Figs.  870  and  871),  often  present,  from  (L2)  L3 
and  L4,  passes  distalward  under  the  fascia  iliaca  at  the  medial  margin  of  the  m.  psoas  major 
t  len  o\er  the  pecten  oss.  pubis  and  between  the  mm.  iliopsoas  and  pectineus  into  the  depth. 

wiPVGS  °  i  fi^aa^fi08  the  latter  and  to  the  hip-joint  and  finally  enters  the  n.  obturatorius. 
hen  markedly  developed  it  may  partly  substitute  for  the  n.  obturatorius. 

Plexus  sdcralis  (see  Figs.  870,  871  and  876)  is  formed  of  the  anterior  branches  of 
the  nn.  lumbales  IV  (partly)  and  V,  as  well  as  of  the  nn.  sacrales  I— III,  all  of  which  con¬ 
verge  downward  and  lateralward.  The  n.  lumbalis  IV  sends  from  half  to  nine-tenths  of  its 
fibres  to  the  plexus  sacralis;  these  are  separated  from  the  n.  lumbalis  V  by  the  ramus  iliacus 
a.  iliolumbalis,  and  with  it  form  a  common  stem,  truncus  lumbosacralis,  which  passes  ob¬ 
liquely  downward  over  the  basal  surface  of  the  pars  lateralis  oss.  sacri  into  the  small  pelvis 
and  is  separated  from  the  n.  sacralis  I  by  the  a.  glutaea  superior.  The  last  root  of  the 
plexus  arises  usually  from  the  n.  sacralis  III,  more  rarely  II  or  IV.  The  plexus  sacralis  yields 
exclusively  nerves  for  the  pelvic  girdle  and  the  lower  extremity. 

The  nerves  for  the  pelvic  viscera,  for  the  muscles  and  for  the  skin  of  the  perineum 
come  from  the  plexus  pudendus  (see  also  p.  786),  which  is  in  a  way  a  portion  introduced 
into  the  plexus  sacralis  (see  Fig.  870),  and  arises  from  Si,  S2,  S3  and  S4. 

The  plexus  sacralis  lies  as  a  flat,  triangular  mass  on  the  anterior  surface  of  the  m. 
piriformis  as  far  as  the  upper  margin  of  the  m.  coccygeus;  its  inferior  apex  is  directed  toward 
the  lower  portion  of  the  foramen  ischiadicum  majus  and  goes  over  into  the  n.  ischiadicus.  The 
plexus  is  covered  in  front  by  the  most  posterior  portion  of  the  fascia  pelvis,  by  the  branching 
of  the  a.  and  v.  hypogastrica  and  by  peritonaeum  and  lies  near  the  lateral  surface  of  the  rectum. 
It  sends  branches  A.  to  the  pelvic  girdle  and  B.  to  the  extremity. 

A.  Branches  to  the  pelvic  girdle: 

1.  Rami  musculares  a)  for  the  m.  piriformis  (see  Figs.  870  and  876)  from  Si  and  S2, 
pass  directly  into  the  anterior  surface  of  the  muscle;  b)  for  the  mm.  obturator  internus,  gemelli 
and  quadratus  femoris  (see  Figs.  870  and  877)  from  L4,  L5,  Si,  S2  (S3);  they  pass  through 
the  foramen  ischiadicum  majus  upon  the  dorsal  surface  of  the  spina  ischiadica  and  there  divide 
into  two  trunks:  the  medial  gives  branches  to  the  m.  gemellus  superior  (Ls,  Si,  S2,  [S3])  and 
passes  lateral  of  the  a.  pudenda  interna  through  the  foramen  ischiadicum  minus  to  the 
medial  surface  of  the  m.  obturator  internus  (Ls,  Si,  S2,  [Sp]),  the  lateral  runs  upon  the  cap¬ 
sule  of  the  hip-joint,  to  which  it  gives  branches,  distalward  to  the  mm.  gemellus  inferior  (L4, 
L5,  Si)  and  quadratus  femoris  (L±,  L5,  Si). 


2.  N.  glutaeus  superior  (see  Figs.  870,  871,  877  and  878),  from  Li,  Ls,  Si  (S2),  runs 
lateralward  above  the  m.  piriformis  (not  rarely  by  one  bundle  through  it)  lateral  from,  and 
below  the  a.  glutaea  superior  through  (the  foramen  suprapiriforme  of)  the  foramen  ischiadicum 
majus  and  then  between  the  mm.  glutaei  medius  and  minimus;  it  supplies  these  and,  usually 
partly  perforating  the  m.  glutaeus  minimus,  sends  a  twig  into  the  medial  surface  of  the 
m.  tensor  fasciae  latae. 

3.  N.  glutaeus  inferior  (see  Figs.  870,  877  and  878),  from  (L4),  L5,  Si  and  S2,  passes 
in  front  of  the  distal  margin  of  the  m.  piriformis  between  it  and  the  n.  ischiadicus,  lateral 
from  the  a.  glutaea  inferior  through  (the  foramen  infrapiriforme  of)  the  foramen  ischiadicum 
majus  and  enters  the  anterior  surface  of  the  m.  glutaeus  maximus. 
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M.  bulbocavernosus  Corpus  cavernosum  penis 


876.  Nerves  of  the  right  half  of  the  pelvis, 

viewed  from  the  left. 

(The  viscera  have  been  removed,  the  fascia  pelvis  has  been  completely,  the  fascia  iliaca  partly, 
removed.  Of  The  m.  levator  ani  only  the  lateral  part  has  been  preserved ;  a  piece  has  been 

cut  out  of  the  fascia  obturatoria.) 
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877.  Deep  nerves  of  the  right  buttock,  viewed  from  behind. 

(The  mm.  glutaei  maximus  and  medius ,  piriformis ,  obturatores  and  gemelli ,  as  well  as  the 
lig.  sacrotuberosum  have  been  partially  removed ;  a  piece  has  been  cut  out  of  the  n.  ischiadicus.) 

B.  Branches  to  the  lower  extremity: 

4.  N.  cutaneus  femoris  posterior  (0.  T.  small  sciatic)  (see  also  Figs.  870, 871, 878—880  and 
886—888),  from  St,  S2  and  S8,  runs  through  the  foramen  ischiadicum  majus  under  the  distal 
margin  of  the  m.  piriformis  (through  the  foramen  infrapiriforme),  behind  the  n.  ischiadicus,  lateral 
from  the  a.  and  v.  glutaea  inferior  and  goes  distalward  directly  in  front  of  the  m.  glutaeus 
maximus  somewhat  medially  from  the  middle  between  the  tuber  ischiadicum  and  the  trochanter 
major.  It  then  crosses  at  a  sharp  angle  the  dorsal  surface  of  the  caput  longum  m.  bicipitis 
and  runs  farther  in  the  groove  between  the  mm.  semitendinosus  and  biceps  under  the  fascia 
lata  into  the  popliteal  space.  It  sends  larger,  medial  and  smaller,  lateral  branches,  which  are 
shorter  above,  longer  below,  through  the  fascia  to  the  skin  of  the  posterior  surface  of  the  thigh 
and  of  the  calf;  in  addition: 

a)  Nn.  clunium  inferiores  [laterales],  two  or  three,  arise  in  front  of  the  m.  glutaeus 
maximus,  loop  around  its  distal  margin  to  its  dorsal  surface  and  go  cranialward  to  the 
skin  over  the  lateral  part  of  the  buttock. 

h)  Rami  perineales,  usually  two,  arise  at  the  same  level  as  the  preceding,  run  at  first  down¬ 
ward  in  front  of  the  m.  glutaeus  maximus,  then  close  under  the  tuber  ischiadicum  medianward  upon 
the  muscles  springing  from  it,  and  go  through  the  fascia  lata  to  the  skin  of  the  uppermost  part  of 
the  medial  surface  of  the  thigh,  of  the  perineum  and  to  the  posterior  surface  of  the  scrotum  (labium 
majus  in  the  female);  they  anastomose  there  with  the  nn.  scrotales  (labiales)  posteriores. 
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Rami  musculares 


N.  tibialis  -- 


N.  glutaeus 
superior 


Ramus 

articularis 


M.  biceps  femoris 
(caput  breve) 


M.  biceps  femoris 
(caput  longum) 

N.  peronaeus 
communis 


M.  glutaeus 
maximus 


M.  piriformis 
Hook 


N. 

glutaeus 

inferior 


Mm. 

obturator 
internus 
et  gemelli 


Hook 
N. 

iscbiadicus 

N. cutaneus 
femoris 
posterior 


£  Rami 
perineales 


Nn.  clunium 
inferiores 
[laterales] 


Rami 

musculares 


Branches  for 
the  m.  tensor 
fasciae  latae 
M.  glutaeus 
minimus 


M.  glutaeus 
medius 


Trochanter 

major 


M. 

quadratus 

femoris 


878. 

Nerves  of  the 
right  thigh, 

viewed  from  behind. 
(The  m.  glutaeus  maximus 
and  the  caput  longum  m.  bi¬ 
cipitis  femoris  have  been  cut 
through  and  drawn  to  the  side ; 
a  piece  has  been  cut  out  of 
the  m.  glutaeus  medius.) 

5.  N.  ischiadicus  (see  also 
Tigs.  870,  871,  877,  881  and 
887),  the  largest  nerve  of  the 
body,  is  a  flattened  cord  which 
passes  under  (very  rarely 
t  h  r  o  u  g  h )  the  m.  piriformis  la¬ 
teral  from  the  a.  glutaea  in¬ 
ferior  (see  also  Fig.  528)  through 
(the  foramen  infrapiriforme  of) 
the  foramen  ischiadicum  majus 
and  thence  passes  almost  verti¬ 
cally  downward  behind  the 
mm.  gemelli,  the  tendon  of  the 
m.  obturator  internus  and  the 
m.  quadratus  femoris,  medially 
from  the  middle  between  the 
trochanter  major  and  the  tu¬ 
ber  ischiadicum,  in  front  of 
the  n.  cutaneus  femoris  pos¬ 
terior  and  the  m.  glutaeus 
maximus.  It  then  runs  on 
the  posterior  ■  surface  of  the 

m.  adductor  magnus  in  front 
of  the  caput  longum  m.  bici¬ 
pitis  as  far  as  the  upper  apex 
of  the  popliteal  space  and 
there  divides  into  the  n.  ti¬ 
bialis  and  the  n.  peronaeus 
communis.  In  about  15  °/0  of 
the  cases  this  division  occurs 
as  high  up  as  the  plexus 
itself,  in  which  event  the 

n.  peronaeus  runs  through  the 

m.  piriformis,  the  n.  tibialis 
b  e  1  o  w  it.  In  the  other  cases 
this  separation  can  be  easily 
brought  about  artificially,  and 
thus  it  is  easy  to  establish 
whether  the  branches  which 
go  off  to  the  thigh  from  the 

n.  ischiadicus  belong  really 
to  the  n.  tibialis  or  to  the  n. 
peronaeus  communis.  Branches: 
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879. 

Cutaneous 
nerves  of  the 
right  thigh, 

viewed  from  behind. 

(The  fascia  lata  except  for 
a  middle  strip  has  been 
preserved.) 

A.  Branches  in  the 
thigh : 

a)  Belonging  to  the 
n.  tibialis  (from  its  ven¬ 
tral  surface): 

Rami  musculares 
(see  Fig.  878),  from  L4, 
L5,  Sj,  S2  and  S3,  for  the 

m.  semitendinosus  (an 
upper  from  S4,  S2  and  a 
lower  from  L4,  L5,  S4),  for 
the  caput  longum  m.  bici- 
pitis  from(L5),  Si,  Sa,  S3, 
the  m.  semimembranosus 
from  (L4),  L5,  S4  and  for  the 
dorsal  part  of  the  m.  ab¬ 
ductor  magnus  from  L4,  L5. 

b)  Belonging  to  the 

n.  peronaeus: 

Ramus  muscularis 
(see  Fig.  878)  from  L4, 

L5  and  S4,  for  the  caput 
breve  m.  bicipitis. 

Ramus  articularis 
downward  to  the  capsule 
of  the  knee-joint. 

B.  N.  tibialis  (see 
Figs.  870,  878,  880—883, 
885  and  886),  from  L4, 

L5 ,  S4,  S2  and  S3,  runs 
almost  perpendicularly 
from  the  upper  to  the 
lower  angle  of  the  popli¬ 
teal  space  and  passes 
between  the  two  heads 
of  the  m.  gastrocnemius 
into  the  depth,  behind 
the  m.  popliteus  and  in 
front  of  the  tendinous 
arch  in  the  origin  of  the 


-V.  saphena  parva 


Nn. 

clunium 

medii  \  . 

\ 


M.fglutaeus 

maximus 


Rami 

cutanei  anteriores  ' 
n.  femoralis 


Ramus  cutaneus 
n.  obturatorii 


V.  saphena  magna — 


Nn.  clunium 
superiores 

M.  obliquus 
externus  abdominis 
Ramus 

cutaneus  lateralis 
n.  iliohypogastrici 


M.  glutaeus 
medius 


Fascia  lata 


M.  biceps 
—  femoris  (caput 
longum) 


M.  semi¬ 
tendinosus 


N.  cutaneus 
femoris 
lateralis 


Nn.  clunium 
inferiores 
[lateralesj 


N.  cutaneus 

-  femoris 

posterior 


m.  soleus. 
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N. cutaneus 
femoris 
posterior 
M.  semi¬ 
membranosus 
V.  saphena 
magna 
M.  semi- 
tendinosus 

Hook 
N.  saphenus*lj 


N.  cutaneus 
femoris  , 
posterior 


Rami  cutanei 
cruris  mediales  { 
n. sapbeni 


N.  cutaneus 
surae  medialis 

Ramus 

anastomoticus  — 
peronaeus 

Y.  saphena  parva  — 


N.  suralis  — 


Rami  cutanei 
cruris  medial  es^f 
n.  sapheni 


Rami  calcanei 
laterales 


Malleolus  lateralis 


-■ 


N.  peronaeus 
'  communis 

- —  N.  tibialis 

--Ramus  muscularis 
_ M.  biceps  femoris 

Rami  musculares 


880. 

Cutaneous  nerves 
of  the  right  leg, 

viewed  from  behind. 


_  Y.  saphena  parva 

N.  cutaneus 
- surae  lateralis 

N. cutaneus 
'"surae  medialis 

_„M.  gastrocnemius 


—  Fascia  cruris 


N.  peronaeus  superficialis 


N.  cutaneus  pedis 
dorsalis  lateralis 


(The  fascia  has  been  preserved,  except 
for  its  upper  part.) 

B.  N.  tibialis  (continued)  (see 
also  Figs.  878,  881—888,  885  and 
886):  In  the  popliteal  space  it  lies 
directly  beneath  the  fascia ,  dorsal 
and  lateral  from  the  v.  poplitea,  which 
itself  runs  dorsal  and  lateral  from 
the  a.  poplitea;  below  it  is  separated 
from  the  m.  popliteus  by  the  vessels. 
In  the  leg  it  descends  above  in  front 
of  the  middle  of  the  m.  soleus,  below 
medial  and  in  front  of  the  tendo  Achillis  to  the 
region  behind  the  medial  malleolus ;  in  this  course 
it  lies  above  on  the  dorsal  surface  of  the  m.  ti¬ 
bialis  posterior,  below  in  the  groove  between  the 
mm.  flexores  digitorum  longus  and  hallucis  longus, 
above  dorsalward  elsewhere  lateral  ward  from  the  a. 
and  v.  tibialis  posterior,  being  covered  along  with 
these  dorsalward  by  the  deep  layer  of  the  fascia 
cruris;  below  the  nerve  runs  approximately  mid¬ 
way  between  the  posterior  margin  of  the  malleolus 
medialis  and  the  medial  margin  of  the  tendo 
Achillis  and  at  the  same  time  behind  the  vessels ; 
it  divides  there  into  the  nn.  plantares  medialis 
et  lateralis. 

Branches  in  the  popliteal  space: 

a)  N.  cutaneus  surae  medialis  (see  also 
Figs.  875 ,  881  and  884 — 886)  arises  at  a  variable 
level  in  the  popliteal  space,  goes  to  the  groove 
between  the  two  bellies  of  the  m.  gastrocnemius 
and  runs  downward  in  it  beneath  the  fascia  cruris 
and  along  with  the  v.  saphena  parva.  At  the 
beginning  of  the  tendo  Achillis  it  perforates  the 
fascia,  passes  upon  it  lateral  from  the  v.  saphena 
parva  as  far  as  behind  the  malleolus  lateralis,  re¬ 
ceives  in  its  course  at  a  variable  level  the  ramus 
anastomoticus  peronaeus  (see  p.  782)  and  from 
there  on  is  called  the  n.  suralis.  In  the  leg  it  sup¬ 
plies  a  wedged-shaped  distal  portion  of  the  dorsal 
and  lateral  surfaces  (see  Fig.  886) 
ami  gives  off  rami  calcanei  laterales 
to  the  dorsal  and  lateral  portions  of 
the  skin  of  the  heel.  It  then  runs  for¬ 
ward  in  front  of  the  v.  saphena  parva, 
passing  in  a  curve  behind  and  below 
the  lateral  malleolus,  anastomoses  with 
the  n.  cutaneus  dorsalis  intermedins 
(see  Fig.  875)  and  goes  as  the  n.  cuta¬ 
neus  dorsalis  pedis  lateralis  (see  also 
Figs.  875  and  884)  along  the  lateral 
margin  of  the  foot  as  far  as  the  base 
of  the  terminal  phalanx  of  the  5th  toe, 
in  order  usually  to  break  up  on  the 
lateral  margin  of  this  toe,  more  rarely 
also  on  the  dorsal  surfaces  of  the 
4th  and  half  of  the  3rd  toe. 
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881.  Muscle  nerves  of  the 

right  leg, 

viewed  from  behind. 

(The  mm.  semitendinosus,  semimembranosus,  biceps, 
gastrocnemius,  plantaris,  soleus  and  flexor  hallucis 
longus  have  been  wholly  or  partly  removed.) 

B.  ISf.  tibialis  (continued): 

b)  Rami  musculares  (see  also  Figs.  878  and 
880)  to  the  two  heads  of  the  m.  gastrocnemius 
from  Sj,  So,  to  the  mm.  plantaris  from  L5,  S,  So 
soleus  from  L5,  S„  S2  and  popliteus  from  L4,  L5’,  SA! 

c)  Rami  articular  es  to  the  knee-joint. 

d)  N.  interosseus  cruris  (see  also  Fig.  884) 
passes  distalward  near  the  a.  tibialis  anterior  in¬ 
side  the  membrana  interossea  cruris  and  gives 
branches  to  the  vessels ,  bones  and  syndesmosis 
tibiofibularis. 

Branches  in  the  leg: 

e)  Rami  musculares  to  the  mm.  tibialis 
posterior  fiom  L5,  S, ,  flexor  digitorum  longus  from 
L5,  S,  and  flexor  hallucis  longus  from  L5,  St,  S2. 

f)  Rami  articular  es ,  partly  from  e)  to' the 
ankle  joint. 

g)  Rami  calcanei  mediales  (see  also  Figs. 

882,  885  and  886),  frequently  going  off  from  a 
trunk  in  the  lower  third  of  the  leg,  extend  to 
the  skin  on  the  posterior  medial  surface  of  the 
heel  and  on  the  posterior  part  of  the  sole  of  the 
foot;  they  anastomose  with  branches  of  the  nn. 
suralis  and  plantares. 

h)  N.  plantaris  medialis  (see  Figs.  882  and 
883),  the  larger  terminal  branch,  runs  at  first 
between  the  two  layers  of  the  lig.  laciniatum  (in 
the  upper  compartment,  see  p.  379),  then  on 
the  lateral  surface  of  the  m.  abductor  hallucis 
and  arrives  on  the  lower  surface  of  the  tendon 
of  the  m.  flexor  digitorum  longus  and  finally  on 
the  medial  surface  of  the  m.  flexor  digitorum 
brevis ,  crossed  by  the  vessels  more  superficially 
situated.  In  its  course  it  gives  off  small  branches 
(see  Fig.  882)  to  the  skin  of  the  medial  portion  of 
the  hollow  of  the  foot,  as  well  as  rami  musculares 
(see  Fig.  883)  to  the  mm.  flexor  digitorum  brevis 
(bellies  of  2nd  to  4th  toe)  (L5,  S,),  abductor  hallucis 
(L5,  Sj)  and  flexor  hallucis  brevis  (L5,  Sj).  It  then 
sends  (see  Figs.  882  and  883)  a  n.  digitalis  planta¬ 
ris  proprius  to  the  medial  margin  of  the  plantar  sur¬ 
face  of  the  great  toe,  which  also  sends  a  branch  to 
the  medial  head  of  the  m.  flexor  hallucis  brevis, 
and  divides  into  three  nn.  digitales  plantares  com¬ 
munes,  which  pass  distalward  between  the  m.  flexor 
digitorum  brevis  and  the  aponeurosis  plantaris  of 
the  1st  3rd  spatium  interosseum  and  divide  at 
the  level  of  the  articulationes  metatarsophalangeae, 
each  into  two  nn.  digitales  plantares  proprii. 
The  latter  supply  the  adjacent  sides  of  the  volar 
surfaces  of  the  1 st — 4t}l  toe,  as  well  as  the  dorsal 
surfaces  of  the  corresponding  terminal  phalanges. 
The  first  n.  digitalis  plantaris  communis  sends  also 
a  small  branch  to  the  m.  lumbricalis  I  (L5,  SJ,  and 
the  third  often  receives  an  anastomosis  from  the 
n.  plantaris  lateralis  (see  p.  781). 


N.  suralis 
—  Rami  calcanei 


laterales 


M.  soleus. 
(cut  through) 


A.  tibialis 
posterior 


M.  tibialis 
posterior 


Tendo  calca¬ 
neus  [Achillis] 


Ramus 

muscularis 


--  A.  peronaea 


-  A.  peronaea 


N.  ischiadicus  — 


V.  poplitea  - 


Hook 


A.  tibialis 
posterior 


N.  tibialis — 


Ramus  _ 
articularis 
Rami  calcanei 
mediales 
A.  tibialis 
posterior) 


Ligamentum 

laciniatum 


M.  biceps 
femoris 


_  M.  plantaris 

Capitulum 

fibulae 

N.  interosseus 
cruris 

-A.  poplitea 


Ramus 

muscularis 


M.  flexor 
hallucis  longus 


_  M.  peronaeus 
longus 


Ramus  articularis 

M.  flexor  hallucis 
longus 

(cut  through) 


A.  poplitea- 

M.  vastus 
medialis  “ 
M.  adductor^ 
magnus 

Ramus 

articularis 


N.  tibialis- 


M.  semi¬ 
membranosus 


Caput  mediale  — 
m.  gastrocnemii 
Caput  laterale  -■ 
m.  gastrocnemii 
M.  popliteus' ~ 


Ramus 

muscularis 


M.  flexor 
digitorum  longus 


N.  cutaneus 
surae  medialis 


N.  peronaeus 
communis 


Ramus 
articularis 


N. cutaneus 
surae  lateralis 


Rami). 

musculares" 
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Eami  calcanei  mediales 


Nn.  digitales 
plantares 
proprii 


N.  tibialis 


A.  tibialis 
posterior  ^ 


N.  plantaris 
lateralis 


N.  plantaris _ 

medialis 
Lig.  laciniatum 
(superficial 
layer) 


M.  abductor 
hallucis 


Cutaneous  bran¬ 
ches  of  the  n.  plan¬ 
taris  medialis 


Aponeurosis 

plantaris 


Cutaneous  branch 
of  the  n.  plantaris, 
lateralis 
N.  plantaris 
medialis 

M.  flexor 
digitorum  brevis 
N  .plantaris  latera- 
lis  (ramus  super-- 
ficialis) 

M.  flexor  hallucis 
longus 


Nn.  digitales 
plantares 
communes 


[Subcutaneous 
fatty  tissue 


882. 

Cutaneous 
nerves  of  the 
sole  of  the 
right  foot, 

viewed  from  below. 

(The  aponeurosis  plan¬ 
taris  has  been  removed 
in  front.) 

B.  N.  tibialis  (con¬ 
tinued)  : 

i)  N.  plantaris  late¬ 
ralis  (see  also  Big.  883) 
lies  at  first  between  the 
two  layers  of  the  lig. 
laciniatum  (in  the  lower 
compartment,  see  p.  379), 
then  runs  distalward  and 
lateralward  between  the 
mm.  flexor  digitorum  bre¬ 
vis  and  quadratus  plan- 
tae,  gives  off  as  it  goes 
rami  musculares  to  the 
mm.  flexor  digitorum  bre¬ 
vis  (belly  of  5th  toe)  (Sx, 
S2),  quadratus  plantae  (S1? 
S2)  and  abductor  digiti  V 
(S1?  S2)  and  divides  into 
a  ramus  profundus  and 
a  ramus  superficialis. 

a)  Ramus  profun¬ 
dus  goes  into  the  depth 
with  the  arcus  plantaris 
and  runs  medianward  on 
the  dorsal  surface  of  the 
m.  quadratus  plantae  and 
of  the  caput  obliquum 
m.  adductoris  hallucis, 
between  it  and  the  mm. 
interossei.  It  gives  bran¬ 
ches  to  the  joints  as  well 
as  rami  musculares  to 
the  mm.  interossei  of 
the  1st —3rd  spatium 
mterosseum  (S1}  S2),  to 
the  mm.  lumbricales  II 
to  IV  (S„  S2),  the  m. 
adductor  hallucis  (Sl5  S2) 
and  rarely  to  the  lateral 
belly  of  the  m.  flexor  hal¬ 
lucis  brevis  (Sx,  S2). 
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883.  Deep 
nerves  of 
the  sole  of 
the  right 
foot, 

viewed  from 
below. 

(The  muscles  of  the 
toes  have  been  par¬ 
tially  removed.) 

i)  JY.  plantaris 
lateralis  (continued) 
(see  also  Fig.  882) : 

ß)  Ramus  super¬ 
ficialis  divides  at  the 
lateral  margin  of  the 

m.  flexor  digitorum 
brevis  into  a  medial 
and  a  lateral  branch. 
The  medial  n.  digi¬ 
talis  plantaris  com¬ 
munis  IV runs  distal- 
ward  upon  the  4th 
spatium  interosseum, 
sends  an  anastomosis 
to  the  n.  plantaris 
medialis  (see  p.  779) 
and  divides  into  two 
nn.  digitales  plan¬ 
tares  proprii  for  the 
adjacent  sides  of  the 
volar  surfaces  of  the 
4th  and  5th  toe  and 
for  the  dorsal  surfaces 
of  the  terminal  pha¬ 
langes.  The  lateral 
branch  runs  as  a 

n.  digitalis  plantaris 
proprius  along  the 
surface  of  the  m. 
flexor  digiti  Y  bre¬ 
vis  distalward  and 
lateralward  to  the  la¬ 
teral  margin  of  the 
5th  toe;  in  its  course 
it  gives  off  rami  mus¬ 
cular  es  to  the  mm. 
flexor  digiti  V  brevis 
(Si,  S2)  and  opponens 
digiti  V  (Sx,  S2)  and 
the  mm.  interossei  of 
the  4th  spatium  inter¬ 
osseum  (Sl5  S2). 


M.  flexor 
hallucis  longus 


N.  tibialis 


- Tuber  calcanei 


M.  flexor  digi¬ 
torum  longus  -- 


Lig.  laciniatum 
(superficial 
layer) 


N.  plantaris 
medialis 


Rami  musculares 


M.  quadratus 
plantae 


M.  flexor  digi¬ 
torum  longus 

M.  abductor 
hallucis 


M.  flexor 
hallucis  longus 

M.  adductor 
hallucis 

(caput  obliquum) 
(cut  off) 


M.  flexor 
hallucis  brevis 


Ramus  articularis 

N.  digitalis  plan¬ 
taris  communis  I  - 
M.  adductor 
hallucis  (caput  __ 
transversum) 


Nn.  digitales 
plantares 
proprii 


- N.  plantaris  lateralis 


Ramus  muscularis 
for  the  m.  abductor 
digiti  V 


Hook 


M.  flexor  digitorum  brevis 


Rami  musculares 


Mm. 

lumbricales 


M.  tibialis 
posterior  — 


N.  plantaris 
medialis 


M.  flexor 
hallucis  longus 


-  Ramus  articularis 


Ramus 

"  superficialis 

Ramus 

profundus 


1 


n. 

plantaris 

lateralis 


-  M.  opponens  digiti  V 


M.  flexor 
-  digiti  V  brevis 

Mm.  interossei 
plantares 


Nn.  digitales 
r»-  plantares 
communes 


Nn.  digitales 
plantares 
proprii 
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N.  cutaneus  pedis 
dorsalis  medialis 

Hook 


Hook 


N.  cutaneus  pedis 
dorsalis  intermedius 


N.  cutaneus  pedis 
dorsalis  lateralis 


M.  extensor  digitorum 
brevis 

Nn.  digitales  dorsales  pedis 


884.  Deep  nerves  of  the 
right  leg, 

viewed  from  in  front  and  lateralward. 


Patella  (The  mm.  peronaeus  longus,  extensores  digito¬ 
rum  and  tibialis  anterior  have  been  partly 
removed  and  drawn  asunder.) 


N. 

-peronaeus 

profundus 

Eami 

musculares 


A.  tibialis 
anterior 

N.  interosseus 
cruris 

M.  tibialis 
anterior 


M.  extensor 
digitorum 
longus 


Rami 

musculares 


N.  peronaeus 
profundus 

M.  extensor 
hallucis 
longus 

A.  tibialis 
anterior 


Lig. 

cruciatum 


Ramus 

muscularis 


C.  N.  peronaeus  communis  (see  also  Figs. 
870,  878,  880,  881,  885  and  886),  from  U, 
Lr,,  Si  and  S2,  runs  along  the  medial  margin 
of  the  m.  biceps  femoris  upon  the  dorsal  sur¬ 
face  of  the  caput  laterale  m.gastrocnemii  distal- 
ward  and  lateralward,  then  behind  the  capitu- 
lum  fibulae  to  the  lateral  margin  of  the  collum 
fibulae,  where  it  divides  into  its  two  terminal 
branches,  both  of  which  pass  through  the  canal 
located  in  the  origin  of  the  m.  peronaeus  lon¬ 
gus  (see  also  Fig.  446).  It  gives  off  in  the  pop¬ 
liteal  space: 

a)  Ramus  articularis  (see  Fig.  881)  to  the 
articulationes  genus  and  tibiofibularis. 

b)  N.  cutaneus  surae  lateralis  (see  Figs. 
878,  880,  881,  885  and  886),  very  variable, 
arises  in  the  upper  part  of  the  popliteal  space, 
runs  downward  upon  the  posterior  surface  of 
the  caput  laterale  m.  gastrocnemii,  under  the 
fascia  cruris  and  gives  off  at  a  variable  level 
the  ramus  anastomoticus  peronaeus  (it  some¬ 
times  has  a  separate  origin),  perforates  the  fas¬ 
cia  at  a  variable  height  and  unites  on  the  poste¬ 
rior  surface  of  the  tendo  Achillis  with  the  n. 
cutaneus  surae  medialis  to  form  the  n.  suralis 
(see  p.  778).  In  addition  it  gives  off  branches 
to  the  skin  of  the  lateral  half  of  the  leg  as  far 
down  as  the  lateral  malleolus. 

Terminal  branches: 

c)  N.  peronaeus  profundus  passes  directly 
upon  the  lateral  surface  of  the  collum  fibulae 
through  an  opening  of  the  septum  intermuscu- 
lare  anterius  (see  Fig.  443),  covered  by  the  mm. 
peronaeus  longus  and  extensor  digitorum  longus, 
in  a  curve  distalward  and  medianward  and 
arrives  alongside  of  the  a.  and  vv.  tibiales  an¬ 
teriores.  Near  these,  first  lateral  from 
them,  then  in  front  of,  and  finally  la¬ 
terally  or  medially  from  them,  it  runs 
downward  between  the  m.  tibialis  an¬ 
terior  on  the  one  hand,  and  the  mm. 
extensores  digitorum  longus  and  hallu¬ 
cis  longus  on  the  other,  passes  behind 

the  ligg.  transversum  and 
cruciatum  cruris  (and  be¬ 
hind  the  tendon  of  the  m. 
extensor  hallucis  longus) 
Nn.  digitales  upon  the  dorsum  of  the 
foot  and  there  passes  at 
first  between  the  mm.  ex¬ 
tensores  hallucis  longus 
and  brevis,  then  behind 
the  tendon  of  the  latter 
to  the  first  spatium  in- 
terosseum. 


M.  extensor  hallucis 
brevis 

N.  peronaeus  pro¬ 
fundus 


dorsales 
pedis 


M.  biceps 
femoris 


Rami 

musculares 


N.  peronaeus 
superficialis 


M. 

peronaeus 

longus 

Septum 

inter- 

musculare 

anterius 


Hook 

M.  peronaeus 
brevis 


N.  peronaeus 
superficialis 


N.  peronaeus 
communis 


Capitulum 

fibulae 


Spinal  Nerves. 


(yellow 
transverse) 
Rami  cutanei 
laterales 
nn.  inter- 
costalis  XII 
et  ilio- 
hypogastrici 


(black 
vertical) 
N.  cutaneus 
femoris 
lateralis 


\ 


4- 


(red  vertical) 
.  N.  lumbo- 
inguinalis 
(yellow 
transverse) 
Nn.  ilio- 
inguinalis  et 
.8permaticus 
externus 


(red 

transverse) 

Nn.  clunium 
superiores 

(red  vertical) 

Nn.  clunium _ 

medii  , 

(blue 

transverse) 

N.  clunium- 
inferior 
medialis 


783 


(yellow  transverse) 
Rami  cutanei 
laterales  nn.  inter- 
costalis  XII  et 
iliohypogastrici 


(red  transverse) 

Rami  cutanei  anteriores  t.. 
n.  femoralis 


(black  transverse) 
Ramus  cutaneus  n.  obturatorii 


+  — I  - 


(yellow  vertical) 

Rami  cutanei  cruris  mediales 
n. sapheni 


«  •  f 


Hl 


(black  vertical) 
N.  cutaneus 
femoris  lateralis 

(blue  vertical) 
N.  cutaneus 
femoris 
posterior 


(blue  transverse) 
N.  cutaneus  surae' 
lateralis 


(blue  vertical) 
N.  peronaeus 
superficialis 

(blue  oblique) 

N.  suialis 
(blue 

transverse)  _ 

N. 

peronaeus 

profundus 


*r* 


+-  • 


(blue  transverse) 
J-  -  N.  cutaneus  surae 
lateralis 


:  i 


(blue  transverse) 

Rami  calcanei  mediales  n.  tibialis 


(blue  oblique) 

N.  cutaneus  surae 
medialis  et  n.  suralis 


(blue  transverse) 
Nn.  plantares 


885  and  886.  Areas  of  distribution  of  the 
cutaneous  nerves  in  the  right  lower  extremity, 

^  viewed  from  in  front.  viewed  from  behind. 

(Tlie  areas  constantly  supplied  by  the  nerves  concerned  are  indicated  by  solid  lines,  the  areas 

not  constantly  supplied,  by  dotted  lines.) 
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Hook 


M.  bulbo- 
cavernosus 


_  N.  iscbiadicus 


M.  sphincter  ani  externus 


) 

Nn.  scrotales  " 
posteriores 


Fossa  ischiorectalis 


Nn.  anococcygei 


M.  ischio- 
cavernosus 


Trigonum  uro¬ 
genitale  (cut 
open) 

Ramus 
perinealis 
n.  cutanei 
femoris 
posterioris 

N.  dorsalis 
penis 


-  N.  perinei 
N.  cutaneus 
femoris 
posterior 
Nn.  haemor- 
rhoidales 
inferiores 


Ligamentum 
sacrotuberosum 
(cut  through) 


M.  glutaeus  maximus 


Spinal  Nerves. 

Scrotum 


N.  cutaneus 
femoris  posterior 


M.  transversus 
perinei 

superficialis  - 
Ramus  perinealis 
n.  cutanei  femoris“ 
posterioris 

N.  clunium  - 
inferior  [lateralis] 


N.  perinei  -- 


Nn. 

haemorrhoidales 

inferiores 


»  Testis  with  tunica 
'  vaginalis  communis 


887.  Nerves  of  the  male  perineum,  viewed  from  below. 

(On  the  left  side  parts  have  been  cut  out  of  the  lig.  sacrotuberosum,  of  the  mm.  glutaeus  maximus,  trans¬ 
versus  perinei  superficialis  and  of  the  trigonum  urogenitale.  The  fascia  obturatoria  has  been  removed.) 

c)  N.  peronaeus  profundus  (continued)  (see  Fig.  884):  In  the  leg  it  sends  rami  mus- 
culares  to  the  mm.  tibialis  anterior  (2—3)  (L4,  L5,  Si),  extensor  digitorum  longus  (-U,  -U,  oi) 
and  extensor  hallucis  longus  (L4,  L5,  Si),  as  well  as  a  ramus  articularis  to  the  ankle-join.  ,  on  e 
dorsum  of  the  foot  a  ramus  muscularis  lateral  behind  the  vessels  to  the  m.  extensor  digitorum 
brevis  (L4,  L5,  Si)  and  then  divides  into  its  two  terminal  branches:  nn.  digitales  dorsales  hallucis 
lateralis  et  digiti  secundi  medialis  (see  also  Figs.  875  and  885),  which  anastomose  with  branches 
of  the  n.  cutaneus  dorsalis  pedis  medialis  and  supply  the  adjacent  halves  of  the  1  and  2  toe 

as  far  as  the  terminal  phalanx.  , ,  , , 

d)  N.  peronaeus  superficialis  (see Figs. 875, 884 and 885)  runs  distalward  covered  by  the 

m.  peronaeus  longus  —  at  first  on  the  fibula,  then  on  the  lateral  anterior  surface  of  the  pero- 
naeus  brevis  and  as  it  goes  gives  off  rami  musculares  to  the  mm.  peronaei  (L4,  L5,  01).  it  tuen 
perforates  the  fascia  cruris  in  the  lower  half  of  the  leg  and  divides  into  two  terminal  branches . 

«)  N.  cutaneus  dorsalis  pedis  intermedius,  the  smaller,  passes  upon  the  fascia  m  the 
direction  of  the  base  of  the  4th  toe,  sends  branches  to  the  skin  of  the  leg  and  dorsum  of  the 
foot,  anastomoses  with  the  n.  suralis  or  its  n.  cutaneus  dorsalis  pedis  lateralis  (see  p.  7  18)  and 
finally  divides  into  four  nn.  digitales  dorsales  pedis  for  the  adjacent  halves  of  the  dorsal  surfaces 
of  the  3rd— 5th  toe. 
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Clitoris 

Nn.  labiales 
posteriores 


Yestibulum 

vaginae 


M.  transversus 
perinei 

superficialis 

Ramus  perinealis 
n.  cutanei  femo-  — 
ris  posterioris 

N.  perinei  -- 

Nn.  haemorrhoi- 
dales  inferiores  ■ — 

N.  clunium 
inferior  medialis 


Fossa  ischiorectalis 


Labium  majus 
--  (cut  margin) 

Hook 


M.  ischlo- 
cavernosus 

M.  bulbo- 
cavernosus 

Ramus  perinea  ■ 
lis  n.  cutanei 
femoris 
posterioris 

N.  dorsalis 
clitoridis 

N.  clunium 
inferior 
[lateralis] 

N.  perinei 

N.  cutaneus 
femoris 
posterior 

Ligamentum 

sacro- 

tuberosum 


Nn.  haemorrhoidales 
inferiores 

M.  glutaeus  maximus 


Nn.  anococcygei 


N.  clunium  inferior  medialis 


M.  sphincter  ani  externus 


888.  Nervesofthefemale  perineum,  viewed  from  below. 

(On  the  left  side  pieces  have  been  cut  out  of  the  mm.  glutaeus  maximus,  transversus  perinei 
superficialis  and  the  tngonum  urogenitale.  The  fascia  obturatoria  has  been  removed.) 

d)  N.  peronaeus  superficialis  (continued)  (see  Figs.  875,  884  and  885) : 

w  ,  /l ?utanev*  dorttdi is  Ped™  medialis  runs  upon  the  fascia  cruris  distalward  and  median- 
ward  to  the  dorsum  of  the  foot,  gives  off  branches  to  the  skin  of  the  leg  and  to  the  dorsum  of 
the  foot  and  divides  into  a  medial  branch,  which  passes  to  the  medial  margin  of  the  foot  and  of 
the  great  toe  as  far  as  its  terminal  phalanx,  anastomosing  with  the  n.  saphenus  and  n.  peronaeus 
profundus,  and  a  lateral  branch,  which  goes  to  the  2nd  interosseous  space,  often  anastomoses 
with  the  n.  peronaeus  profundus  and  divides  into  two  nn.  digitales  dorsales  pedis  for  the  ad¬ 
jacent  halves  of  the  dorsal  surfaces  of  the  2nd  and  3rd  toe. 

7.  N  clunium  inferior  medialis  (see  also  Figs.  870  and  886),  from  S2  and  Ss,  goes  with 
the  n.  pudendus  through  the  foramen  ischiadicum  majus  on  the  back  of  the  spina  ischiadica  and 
thence  alone  m  front  of  or  behind  the  lig.  sacrotuberosum,  or  also  through  its  whole  breadth  to 
the  interior  margin  of  the  m.  glutaeus  maximus,  passes  around  the  latter  and  goes  upward 
through  the  fascia  to  the  skin  over  the  medial  part  of  the  buttock 
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Spinal  Nerves. 


889.  Nerves  of  the  penis,  viewed  from  in  front  and  from  the  right. 


Funiculus 

permaticus 


Ligamentum 
Suspenso¬ 
rium  penis 


N.  dorsalis 
penis 


V.  dorsalis 
penis 


A.  dorsalis 
penis 


Frenulum  praeputii 


(The  skin  has  been  partly  removed;  the  glans  has  been  incised.) 

The  plexus  puden- 
Hook  dus  (see  Figs.  870  and  876) 

is  formed  by  the  branches  of 
the  spinal  nerves,  which  go 
to  the  pelvic  viscera  and  to 
the  muscles  and  skin  of  the 
perineum.  It  is  shoved  partly 
in  the  lower  part  of  the  plexus 
sacralis.  Its  chief  root  is 
S3;  besides  it  receives  con¬ 
tributions  from  (L5)  Si,  S2 
and  S4.  It  lies  in  front  of 
the  lowermost  parts  of  the 
m.  piriformis,  is  crossed  in 
front  by  the  a.  and  vv.  sa- 
crales  laterales,  and  is  separ¬ 
ated  from  the  ampulla  recti 
by  the  excavatio  rectovesi- 
calis  (rectouterina  in  the  fe¬ 
male).  It  gives  off  the  fol¬ 
lowing  branches : 

1.  Rami  muscularcs 
(see  Figs.  870,  876  and  892) 
for  the  m.  levator  ani,  from 
(S2)  S3  and  Si,  and  the  m. 
ccccygeus,  from  S3,  S4  (S5), 
forward  to  the  inner  surface 
of  the  same. 

2.  Rami  viscerales, 
4 — 6,  (see  Figs.  876  an 
892),  from  (S2)  S3  and  S4, 
run  upward  on  the  sides  of 
the  pelvic  viscera.  The  go 
partly  directly,  partly  after 
union  with  sympathetic 
plexuses  (see  p.  793),  to  the 
rectum  (nn.  haemoi’rhoida- 
les  medii),  to  the  urinary 
bladder  (nn.  vesicales  infe¬ 
riores)  and  to  the  vagina 
(nn.  vaginales). 

3.  N.  pudendus  (see 
also  Figs.  870,  871,  876, 
877,  887,  888  and  892),  the 
largest  nerve  of  the  plexus, 
from  fSil  So.  So  and  Sa.  runs 


—  Cutis 


Penis 


Hook 


--  Praeputium 


—  Gians  penis 


under  the  m.  piriformis,  dorsal-  and  a  little  medialward  from  the  a.  pudenda  interna  upon  the 
back  of  the  spina  ischiadica,  then  turns  downward,  forward  and  medianward  between  the  fascia 
obturatoria  and  the  m.  obturator  internus  and  divides  at  the  tuber  ischiadicum  into  the 
11.  perinei  and  the  n.  dorsalis  penis  (clitoridis).  Before  division  it  gives  off  the  nn.  haemor- 
rhoidales  inferiores,  from  S3  and  S4,  which  pass  through  the  fascia  obtuiatoria  and  median 
ward  and  forward  through  the  fossa  ischiorectoralis,  to  supply  the  m.  sphincter  ani  externus 
(S3,  S4)  and  the  skin  of  the  anus  and  its  neighborhood  and  to  anastomose  with  branches  of 
the  n.  perinei.  Terminal  branches: 

a)  N.  perinei,  from  S2,  S3  and  S4,  passes  in  a  curve  forward  and  downward  on  the  medial 
surface  of  the  tuber  ischiadicum,  and  with  its  branches  perforates  the  fascia  obturatoria  behind 
the  trigonum  urogenitale;  its  superficial  branches,  nn.  scrotales  (labiales)  posteriores,  go  to 
the  skin  of  the  perineum  and  of  the  scrotum  (labium  majus  in  the  female),  its  deep  branches 
to  the  mm.  transversus  perinei  superficialis  (S3),bulbocavernosus  (S3)  and ischio cavernosus  (S3),  as 
well  as  into  the  penis;  it  anastomoses  with  the  nn.haemorrhoidales  inferiores  and  rami  perineales 
n.  cutanei  femoris  posterioris,  as  well  as  with  branches  of  the  n.  dorsalis  penis  (see  p.  787). 
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anH  q  (clitondis)  (see  Figs.  870,  876,  887-889  and  892),  from  S, 

and  Ifi  b  ln  th+in'  Permei-’  pa®ses  forward  in  the  trigonum  urogenitale  (see  also  Figs.  711 
and  (26),  lateral  from  the  a.  penis  (clitoridis)  between  the  lig.  transversum  pelvis  and  the  lie 

aicuatum  pubis  and  near  the  lig.  suspensiorum  penis,  to  the  back  of  the  penis  (clitoris V  on  its 

membraSnaceSaen(S^  Und  an^  t^6  mm'  tT^rsn&  perinei  Prof™dus  (S.)  and  sphincter  Lthrle 
ifdnfntof  n  •  ^  id  anastomoses  Wlth  the  nn.  cavernosi  penis  (see  p.  793).  Upon  the  penis 
anrMnf  -’  superPcial  branches  go  to  the  corpus  cavernosum  penis  and  to  the  skin  of  the  lateral 
and  inferior  surfaces  anastomosing  with  terminal  branches  of  the  n.  perinei;  its  medial  deep 
branches  run  lateral  from  the  a.  dorsalis  penis  as  far  as  the  glans.  Upon  the  clitoris The^ nerve's 
^ery  delicate,  it  suppbes  the  skm  of  the  clitoris  and  gives  off  twigs  to  the  small  and  large  bps 

of  the  f tUaU' y:™H*  See  F'88'  87Vnd  876)  is  formed  chiefly  by  the  anterior  branches 
nn  sUelej  m  A  tv  S' V"'  C0CC/geus  ,(see  P-  766)-  but  receives  also  branches  from  the 
nn  sacral  es  III  and  IV.  It  lies  in  front  of  the  origin  of  the  m.  coccygeus  from  the  sacrum 

"  fft  °T  6nd  °f  the  truncus  symPathicus  and  sends  fibres  to  the 
ia\  Besides  it  gives  off  branches  to  the  mm.  sacrococcygei  (S*,  S5)  as  well  as  the  nn  ano- 

co^ygei  (see  also  Figs.  887  and  888),  three  to  five,  which  run  near  the  inferior  end  of  the  sacrum 
and  hf  its  M^g<liborhood!'OUg^1  ^  ^  m'  C0CCygeus’  backward  to  the  skin  over  the  coccyx 


•  *  f  ™ia  n< '  1  or*im  sympatlncum  (sympathetic  nervous  system,  sympathicus) 

vL  1\h}  a  chain  of  ganglia  (ganglia  trunci  sympathici)  lying  on  each  side  along 

the  spinal  column,  the  ganglia  being  united  with  one  another  by  vertical  bundles  of  nerve 
tibres  to  form  a  longitudinal  cord,  truncus  sympathicus,  2.  by  the  rami  communicantes  of  the 
nn.  spinales  (see  p  (36)  and  communicating  rami  of  the  nn.  cerebrales,  which  bring  fibres  of  the 
spinal  and  cerebral  nerves  to  the  sympathetic  ganglia  and  its  branches  and  also  reversely  bring 
sympathetic  fibres  to  the  branches  of  the  former,  and  3.  through  peripheral  branches,  which 
carry  the  fibres  arising  from  the  cells  of  the  ganglia  of  the  truncus  sympathicus,  usually 
accompanying  the  arteries,  to  all  the  organs  of  the  body  and  which  in  so  doing  are  charac¬ 
terized  by  numerous  plexus-like  communications  of  their  branches  wich  one  another  and  with 
tliose  of  the  cerebral  and  spinal  nerves.  In  these  plexuses,  plexus  sympathici,  smaller  and 
larger  groups  of  ganglion  cells,  ganglia  plexuum  sympathicorum  (peripheral  sympathetic 
ganglia)  are  frequently  intercalated.  The  branches  supply  the  smooth  musculature,  the  heart 
musculature,  the  gland  cells  and  the  pigment  cells,  probably  also  the  cross-striped  musculature 
(.  onus)  and  perhaps  the  capillaries ;  they  contain  also  sensory  fibres,  which,  however  pass  bv 
the  sympathetic  ganglion  cells. 


The  sympathicus  is  divisible  into  a  head  and  neck  portion,  pars  cephalica  et  cervi- 
calis,  a,  thoracic  portion,  pars  thoracalis,  and  an  abdominal  and  pelvic  portion,  pars  ab¬ 
dominalis  et  pelvina;  these  are,  however,  only  indistinctly  separable  from  one  another 

Toe  truncus  sympathicus  (see  Figs.  837-839,  871,  876,  890  and  892)  extends 
1°]11qqiv  *oramen.  car°ticum  externum  to  the  coccyx;  it  sends  a  continuation  (see  Figs.  824 
and  831)  upward  into  the  canalis  caroticus,  to  unite  with  the  ganglia  lying  upon  the  branches 
of  the  n.  trigeminus,  and  with  these  to  form  the  head  part  of  the  sympathetic  trunk.  The 
ganglia  of  the  sympathetic  trunk  are  in  general  arranged  segmentally  in  the  thoracic,  abdominal 
and  pelvic  portions,  that  is  to  say,  there  is  a  ganglion  corresponding  to  each  spinal  nerve,  though 
neighboring  ganglia  may  be  united  with  one  another;  in  the  cervical  portion  they  are  fused 
with  one  another  to  form  two  or  three  ganglia.  They  are  of  oblong,  rounded  or  angular  form 
and  according  to  the  region  of  the  body  in  which  they  are  situated  are  designated  as  ganglia 
cervicalia,  thoracalia,  lumbalia,  sacralia,  coccygeum. 

The  rami  communicantes  of  the  nn.  spinales  (see  Figs.  752,  839,  871,  876,  890  and  892) 
are  single  or  double,  sometimes  triple  and  arise  usually  from  the  corresponding  n.  spinalis, 
sometimes  also  by  single  threads  from  its  anterior  and  posterior  roots.  Equivalent  to  these 
may  be  regarded  the  communicating  rami  of  the  cerebral  nerves,  namely  of  the  V.,  IX.,  X. 
and  XII.  with  the  sympathicus. 

A.  Bars  cephalica  et  cervicalis  systematis  sympathici .  It  begins  as  the 
n.  caroticus  internus  (see  Figs.  831  and  837),  which  proceeds  from  the  upper  end  of  the  ganglion 
cervicale  superius  (see  p.  788),  in  a  way  as  a  continuation  of  the  truncus  sympathicus;  it  lies 
upon  the  posterior  surface  of  the  a.  carotis  interna,  and  by  continued  subdivision  and  anasto¬ 
moses  forms  a  wide-meshed  plexus,  plexus  caroticus  internus  (see  also  Fig.  824),  which  accom¬ 
panies  the  artery  as  far  as  its  division  and  in  the  sinus  cavernosus  becomes  most  close  meshed 
as  the  plexus  cavernosus.  Delicate  plexuses  go  off  from  it  upon  the  branches  of  the  a.  carotis 
interna  as  the  plexus  ophthalmicus  (around  the  a.  ophthalmica),  plexus  arteriae  cerebri 
anterioris,  arteriae  cerebri  mediae  and  arteriae  chorioideae,  and  most  delicate  threads  pass 
to  the  lobus  anterior  of  the  hypophysis  cerebri.  By  means  of  the  radices  sympathicae  ganglii 
ciliaris  (see  p.  714  and  Figs.  822  and  823),  which  go  from  the  plexus  cavernosus  through  the 
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fissura  orbitalis  superior  to  the  ganglion  ciliare,  it  is  continued  as  far  as  this,  and  through  the 
n.  petrosus  profundus  major  (see  p.  718  and  Fig.  824)  it  is  connected  with  the  ganglion  spheno- 
palatinum.  These  two  ganglia,  like  the  ganglion  oticum  (see  p.  723  and  below),  which  in  their 
structure  resemble  other  sympathetic  ganglia,  are  accordingly  to  be  looked  upon  a,s  the  upper¬ 
most  head  ganglia  of  the  sympathicus.  In  addition  the  plexus  cavernosus  or  caroticus  internus 
communicates  by  fine  threads  with  the  nn.  oculomotorius  (see  p.  711),  trochlearis  (see  p.  <T2), 
ophthalmicus  (V)  (see  p.  714),  abducens  (see  p.  724),  as  well  as  by  nn.  caroticotympanici  (see 
p.  730)  with  the  n.  tympanicus  (IX). 

In  the  neck  the  trunk  contains  only  two  or  three  ganglia  (see  p.  787).  The  ganglion 
cervicale  superius  (see  Figs.  835,  837  and  838)  is  a  swelling  of  the  trunk,  usually  spindle- 
shaped,  approximately  2  cm  long,  and  5 — 8  mm  broad;  it  lies  in  front  of  the  transverse- 
processes  of  the  2nd— 4th  cervical  vertebra  on  the  fascia  praevertebralis  and  the  m.  longus 
capitis,  and  in  front  and  medialward  adjoins  the  a.  carotis  interna,  in  front  and  lateralward 
the  n.  vagus.  From  its  lower  end  the  sympathetic  trunk  (see  Fig.  838)  passes  in  front  of 
the  fascia  praevertebralis  and  the  mm.  longi  capitis  and  colli,  behind  the  a.  carotis  communis, 
behind  and  somewhat  medial  from  the  n.  vagus  downward  and  presents  at  about  the  6th  cervical 
vertebra  on  the  anterior  or  posterior  surface  of  the  a.  thyreoidea  inferior  the  very  variable 
(often  absent)  small  ganglion  cervicale  medium  (see  Figs.  838,  839  and  890).  From  the  lower 
end  of  this  ganglion  go  off  usually  two  (or  more)  fibres,  of  which  one,  the  shorter  and  larger 
descends  behind  the  a.  subclavia,  while  the  other  passes  around  the  artery  from  in  front  and 
below  like  a  loop  (ansa  subclavia  [Vieussenii] ;  these  go  down  into  the  ganglion  cervicale  inferius 
(see  Figs.  838,  840  and  890),  a  flattened  irregular  mass  situated  in  front  of  the  transverse  process 
of  the  7th  cervical  vertebra  and  in  front  of  the  neck  of  the  first  rib  behind  the  a.  subclavia 
and  the  origin  of  the  a.  vertebralis;  it  is  often  wholly  or  partly  fused  with  the  uppermost 
ganlion  thoracale.  The  ganglion  submaxillare  (see  p.  723  and  below)  also  belongs  to  the  cervical 
part  of  the  sympathetic  system. 

The  ganglion  cervicale  superius  is  united  by  the  delicate  n.  jugularis  (see  Fig.  837), 
which  passes  upward  from  the  upper  end  close  by  the  n.  caroticus  internus  and  bifurcates 
with  the  ganglion  petrosum  n.  glossopharyngei  and  ganglion  jugulare  n.  vagi,  also  by  fine 
threads  with  the  ganglion  nodosum  n.  vagi  and  with  the  n.  hypoglossus,  as  well  as  by  rami 
communicantes  with  the  1st— 4th  (or  3rd)  cervical  nerve  (see  Fig.  835).  The  ganglion  cervicale 
medium  (or  when  this  is  absent,  the  corresponding  part  of  the  trunk)  is  united  by  rami  com¬ 
municantes  usually  with  the  (4th)  5th,  6th  (and  7th)  cervical  nerve,  the  ganglion  cervicale 
inferius  with  the  (7th)  8Ul  cervical  and  1st  thoracic  nerve  (see  Fig.  890). 

The  following  are  designated  as  peripheral  branches : 

1.  From  the  ganglion  cervicale  superius: 

a)  Vascular  branches  (as  a  rule,  not  illustrated) :  They  arise  usually  as  two  fine  threads, 
nn.  carotid  externi  (not  illustrated),  which  run  to  the  a.  carotis  externa  and  downward  on  it 
as  far  as  its  origin;  they  form  a  plexus,  plexus  caroticus  externus,  around  this  artery,  from 
which  plexus-like  twigs  are  given  off  to  the  branches  of  the  artery,  namely:  plexus  thyreoideus 
superior,  lingualis,  maxillaris  externus  (from  which  the  radix  sympathica  gangli  submaxillaris 
for  the  ganglion  submaxillare  [see  p.  723  and  above],  similar  in  structure  to  other  sympathetic 
ganglia  is  derived),  plexus  occipitalis,  auricularis  posterior,  temporalis  superficialis,  maxillaris 
internus,  meningeus  (on  the  a.  meningea  media,  from  which  go  off  threads  to  the  ganglion 
oticum  [see  p.  723  and  above],  which  belongs  to  the  sympathicus,  and  plexus  pharyngeus 
ascendens  on  arteries  of  corresponding  name;  the  main  plexus  is  continued  as  the  plexus 
caroticus  communis  upon  the  a.  carotis  communis. 

b)  Visceral  branches:  Rami  laryngopharyngei  (see  Fig.  838)  go  off  independently  or 
from  one  of  the  branches,  pass  partly  to  the  n.  laryngeus  superior  and  with  this  to  the  larynx, 
partly  to  the  lateral  wall  of  the  pharynx,  there  to  form  the  plexus  pharyngeus  (see  p.  733) 
with  the  rami  pharyngei  of  the  nn.  glossopharyngeus  and  vagus. 

c)  N.  cardiacus  superior  (see  Figs.  838,  839  and  846),  larger  on  the  left  side,  arises 
simply  or  by  several  roots  from  the  lower  end  of  the  ganglion  or  from  the  trunk,  passes 
medial  from  the  latter  behind  the  a.  carotis  communis,  downward  directly  in  front  of  the  fascia 
praevertebralis,  behind  or  in  front  of  the  a.  thyreoidea  inferior,  on  the  right  side  along  the 
a.  anonyma,  on  the  left  side  along  the  a.  carotis  communis  to  reach  the  arch  of  the  aorta  and 
the  plexus  cardiacus.  In  the  neck  it  unites  repeatedly  with  the  n.  laryngeus  superior,  the  rami 
cardiaci  superiores  n.  vagi  and  the  n.  recurrens  (see  p.  733)  and  sends  fine  threads  to  the 
plexus  thyreoideus  inferior. 

2.  From  the  ganglion  cervicale  medium  or  from  the  front  of  the  trunk  corresponding  to  it: 

a)  Vascular  branches,  very  fine,  partly  to  the  plexus  caroticus  communis  (vide  supra), 

partly  to  the  a.  thyreoidea  inferior,  around  which  they  form  the  plexus  thyreoideus  inferior 
(not  illustrated),  together  with  branches  of  the  ganglion  cervicale  inferius  and  of  the  nn.  car¬ 
diaci  superior  and  medius. 
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890.  Right 
sympathetic 
trunk  in 
the  thoracic 
cavity, 

viewed  from  the  right 
and  from  in  front. 

(The  pleura  and  fascia 
endothoracica  have  been 
removed.  Of  the  sympa- 
thicus  only  a  few  branches 
are  drawn.) 

b)  N.  cardiacus  me- 
dius  (see  also  Figs.  838, 
839  and  846),  usually 
larger  than  the  superior, 
arises  simply  or  by  several 
roots  from  the  ganglion  or 
from  the  trunk  itself  and 
runs  behind  the  a.  carotis 
communis,  in  front  of  or 
behind  the  a.  subclavia, 
on  the  right  side  along  the 
a.  anonyma,  to  the  arch 
of  the  aorta  and  the  plexus 
cardiacus.  In  the  neck  it 
forms  anastomoses  similar 
to  those  of  the  n.  cardiacus 
superior  (see  p.  788). 

3.  From  the  ganglion 
cervicale  inferius: 

a)  Vascular  branches 
(not  shown)  to  the  plexus 
thyreoideus  inferior  (see 
p.  788),  plexus  subclavius 
(around  the  a.  subclavia) 
and  plexus  mammarius 
internus  (around  the  a. 
mammaria  interna),  but 
especially  to  the  plexus 
vertebralis,  surrounding 
the  a.  vertebralis,  a  plexus 
which  during  its  course  to 
the  brain  communicates  by 
fine  threads  with  the  cer¬ 
vical  nerves. 

b)  N.  cardiacus  in¬ 
ferior  (see  also  Fig.  839) 
goes  off  usually  by  several 
roots  from  the  lowermost 
cervical  and  the  uppermost 
thoracic  ganglion,  passes 
on  the  right  side  behind 
the  a.  anonyma,  on  the 
left  side  in  front  of  or 
behind  the  a.  subclavia  to 
the  arcus  aortae  and  plexus 
cardiacus. 
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891.  Abdominal  plexuses  of  the  sympathicus,  viewed 

from  in  front.  (Stomach  and  large  intestine  have  been  for  the  most  part  removed;  the  pars 
ascendens  duodeni  has  been  excised.  The  liver  is  displaced  upward,  the  stomach  and  the 
spleen  to  the  left,  the  small  intestine  downward.  The  peritonaeum  has  been  partly  dissected  off.) 
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Plexus  cardiacus,  heart  plexus  (see  Figs.  839  and  846),  is  formed  by  the  plexus-like 
anastomoses  around  the  arch  of  the  aorta  of  the  rami  cardiaci  n.  vagi  and  the  nn.  cardiac!  of 
he  sympathmus  ofboth  sides  as  well  as  by  branches  of  the  1st  to  the  5th  ganglion  thoracale 
^  M.hne  can  ,be  distinguished  a  feebler,  superficial  portion,  spread  out  on  the  left,  anterior 

fl  fpthe+n°rtlC  arch’  ^etwee?  and  the  site  of  bifurcation  of  the  a.  pulmonalis,  and  formed 
chiefly  by  the  rami  cardiaci  of  the  left  n.  vagus  and  by  the  left  n.  cardiacus  superior  and 

dppnpent^ 7  possessing  the  ganglion  cardiacum  [Wrishergi]  (not  illustrated),  as  well  as  a  larger 

andP< ThePObifurcation  n t\h  t®8  T  ^  posterior  surface  of  the  aortic  arch,  between  it 

and  the  bifurcation  of  the  trachea,  and  is  formed  by  all  the  other  heart-nerves.  The  heart 

p  exus  sends  direct  branches  to  the  atria,  as  well  as  the  plexus  coronarius  cordis  anterior  on  the 

a.  coronana  [cordis]  dextra  and  the  plexus  coronarius  cordis  posterior  on  the  a.  coronaria 

sinistra,  besides  others  to  the  plexus  pulmonales  of  the  nn.  vagi  (see  p.  734). 

Pars  tfl°racalis  s.  sympathici  (see  Figs.  680— 682,  839  and  890).  The  sym¬ 
pathetic  trunk  extends  caudalward  in  front  of  the  heads  of  the  ribs  and  in  front  of  the  aa  and 

ÄÄ  covered  dlrec%  ty  the  pleura  and  contains  10-12  ganglia  thoracalia,  situated 
n  ront  of  the  heads  of  the  ribs  or  in  front  of  the  intercostal  vessels  or  nerves;  below  it  turns 
l  lev  hat  ventralward  and  passes  between  the  crus  intermedium  and  crus  laterale  of  the  dia- 
phragm  into  the  abdominal  cavity.  Each  ganglion  is  united  by  one  or  several  rami  communi- 

cantes  with  the  adjacent  n.  mtercostalis.  The  ganglia  give  off  besides  numerous  branches  to  the 
n.  vagus : 

,  ,,  :,)  Vascular  branches  to  the  arcus  aortae  (see  above)  and  to  the  aorta  thoracalis;  these 

together  with  outrunners  from  the  plexus  cardiacus  form  the  plexus  aorticus  thoracalis,  which 
is  connected  below  with  the  plexus  coeliacus. 

b)  Rami  pulmonales  (from  the  1"  to  the  6th  ganglion  thoracale)  to  the  plexus  pul- 
monales  (see  p.  i34),  as  well  as  branches  to  the  plexus  oesophagei  (see  p.734). 

c)  N.  splanchnicus  major  arises  with  several  roots  from  the  5th  or  6th  to  the  9th  thor¬ 
acic  ganglion,  is  of  a  white  color  like  the  spinal  nerves;  its  fibres  arise  chiefly  from  the  spinal 
cord  and  go  past  the  sympathetic  ganglion  cells.  It  runs  distialward  and  somewhat  medianward 
upon  the  bodies  of  the  thoracic  vertebrae  and  possesses  in  front  of  the  12th  thoracic  vertebra 
legularly  on  the  right  side,  and  frequently  on  the  left  side,  a  small  ganglion  splanchnicum  (not 
designated) ;  it  passes  between  the  crus  mediale  and  the  crus  intermedium  of  the  diaphragma 
into  the  abdominal  cavity  and  enters  the  corresponding  ganglion  coeliacum  (see  Fig.  891). 

d)  N.  splanchnicus  minor,  of  the  same  appearance  and  structure  as  the  foregoing 
arises  from  the  10  —12  thoracic  ganglion,  extends  close  to  the  foregoing  nerve,  sometimes 
united  with  it,  downward  through  the  diaphragm,  enters  the  ganglion  coeliacum  near  the 
a.  renalis  and  sends  a  ramus  renalis  (not  designated)  to  the  plexus  renalis. 

D.  Pars  abdominalis  s.  sympathici  (see  Figs.  871,  876  and  891).  The  sym¬ 
pathetic  trunk  runs  directly  upon  the  bodies  of  the  lumbar  vertebrae,  ventral  and  medianward 
rara  ~~.e  origms  of  the  m.  psoas  major,  on  the  right  side  behind  the  v.  cava  inferior,  on  the 
left  behind  the  aorta  abdominalis  downward  and  near  the  promontorium  curves  upon  the  facies 
pelvina  oss.  sacri;  it  contains  5  (or  4)  small  ganglia  lumhalia.  Its  rami  communicantes  are 
usually  double  and  run  near  the  aa.  lumbales  between  the  bodies  of  the  vertebrae  and  the 
tendon  arches  of  the  m.  psoas. 

ItS  mam  p!exus  is  the  unPaired  plexus  coeliacus,  which  lies  behind  the  pancreas  and 
the  bursa  omentalis  directly  upon  the  anterior  surface  of  the  aorta  abdominalis  and  the  crura 
diaphragmatis,  surrounds  the  origins  of  the  aa.  coeliaca  and  mesenterica  superior,  lateralward 
as  far  as  the  suprarenals  reaches  downward  as  far  as  the  origin  of  the  aa.  renales»  and  is 
continuous  upward  through  the  hiatus  aorticus  with  the  plexus  aorticus  thoracalis.  It  is 
formed  by  the  nn.  splanchnici  major  and  minor  of  both  sides,  by  the  rami  coeliaci  of  the  right 
n.  vagus,  and  by  threads  from  the  upper  lumbar  ganglia  of  the  sympathicus.  Intercalated  in 
this  plexus  on  each  side  there  is  constantly  a  large,  flat,  very  yariable  ganglion  coeliacum, 
which  may  be  subdivided  into  several  small  ones,  and  often  a  small  ganglion  mesentericum 
superius  is  found  beneath  the  root  of  the  a.  mesenterica  superior. 

The  following  branch-plexuses  go  off  from  the  plexus  coeliacus  chiefly  with  the  arteries: 

Paired  plexuses: 


Plexus  phrenicus  with  the  a.  phrenica  inferior,  which  unites  with  the  rami  phrenico- 
abdominales  n.  phrenici  (see  p.743)  and  on  the  right  side  possesses  a  small  ganglion  phre- 
nicum  (not  illustrated) ;  plexus  suprarenalis,  numerous  fine  threads  to  the  dorsal  surface  of 
the  suprarenal,  plexus  renalis  with  threads  from  the  lumbar  ganglia  around  the  a.  renalis 
to  the  kidney,  receiving  the  ramus  renalis  of  the  n.  splanchnicus  minor;  plexus  spermaticus 
around  the  a.  spermatica  interna  in  the  male  to  the  testicle,  in  the  female  (plexus  arteriae 
ovaricae)  to  the  ovarium  and  fundus  uteri,  where  it  anastomoses  with  the  plexus  utero- 
vaginalis. 
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892.  Pelvic  plexuses  of  the  sympathicus, 

viewed  from  the  left. 


(The  left  half  of  the  pelvis  with  its  muscles  has  been  in  large  part  removed;  the  plexus  sacralis 

and  the  m.  levator  ani  have  been  drawn  somewhat  aside.) 
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Unpaired  plexuses  (see  Fig.  891): 

Plexus  lienalis  with  the  a.  lienalis  to  the  spleen,  to  the  pancreas  and  fundus  ventriculi- 
plexus  hepaticus  near  the  a  hepatica  and  the  ductus  choledochus  to  the  liver  (anastomosing  with 
1  ami  hepatici  n.  vagi  smistri)  and  gall  bladder,  to  the  pylorus  and  along  with  the  branches  of 

/  !SLa‘  gastroduodeJial.ls  to  the  Pancreas,  duodenum  and  to  the  curvatura  major  ventriculi 
(plexus  gastricus  inferior,  not  designated);  plexus  gastricus  superior  along  with  the  a.  gastrica 
7nistra  to  t^e  curvatura  minor  ventriculi,  where  it  unites  with  branches  of  the  nn.  vagi: 
ylefZl  mesentencus  suPenor,  the  largest,  accompanies  the  a.  mesenterica  superior  and  its 

Sru°  *  T  pa,ncreas’  duodenmn  small  intestines,  caecum,  colon  ascendens  and  the  larger 
part  of  the  colon  transversum  and  forms  within  the  wall  of  the  small  intestine,  between  the 
ngitudinal  and  circular  walls  of  muscle,  the  narrower-meshed  plexus  myentericus,  in  the  tela 
submucosa  the  wider-meshed  plexus  submucosus  (not  illustrated). 

Plexus  aorticus  abdominalis  (see  Figs.  891  and  892)  consists  essentially  of  two  lateral 
cords  unitmg  by  transverse  threads  which  are  developed  from  the  plexus  coeliacus  and  receive 
neads  from  the  lumbar  ganglia.  Around  the  a.  mesenterica  inferior  it  is  continued  as  the 
piexus  mesentencus  inferior  and  thus  arrives  at  the  colon  transversum,  descendens  and  sig- 
moideum,  and  as  the  mm.  haemorrhoidales  superiores  to  the  upper  part  of  the  rectum  where 
it  anastomoses  with  the  plexus  haemorrhoidalis  medius;  in  the  wall  of  the  intestine  it  behaves 
like  the  plexus  mesentericus  superior. 


^ plexus  aorticus  is  continuous  below  with  the  plexus  hypogastricus  (see  Fig.  892), 
which  at  first  runs  as  an  unpaired,  flat,  broad  plexus,  as  far  as  the  promontorium,  there  bifur¬ 
cates  and  then  extends  on  each  side  on  the  medial  side  of  the  a.  hypogastrica,  dorsal  and 
lateral  from  the  rectum,  as  far  as  the  large  pelvic  plexus  (vide  infra);  it  receives  branches 
from  the  lumbar  and  sacral  ganglia. 


Another  continuation  of  the  plexus  aorticus  is  met  with  in  the  feebler  plexus  iliacus 
upon  the  a.  iliaca  communis;  it  again  goes  over  into  the  delicate  plexus  femoralis  upon  the 
a.  femoralis  and  plexus  popliteus  upon  the  a.  poplitea. 

E.  Pars  pelvina  s .  sympathici  (see  Figs.  871,  876  and  892).  The  sympathetic 
trunk  lies  directly  upon  the  facies  pelvina  of  the  sacrum,  medial  from  the  foramina  sacralia 
anterior  a,  dorsal  and  lateral  from  the  rectum,  and  usually  presents  there  four  ganglia  sacralia; 
the  right  and  left  trunk  converge  somewhat  caudalward,  so  that  on  the  anterior  surface  of  the 
1  coccygeal  vertebra  they  either  unite  by  a  simple  loop,  or  both  end  there  (more  rarely)  in  a 
small  unpaired  ganglion  coccygeum.  Each  ganglion  is  united  by  one  or  two  rami  communi- 
cantes  with  the  corresponding  nerves. 

On  the  lateral  surface  of  the  pelvic  viscera,  between  them  and  the  medial  upper  surface 
of  the  diaphragm  pelvis  is  the  large  pelvic  plexus  (see  Fig.  892),  which  is  only  indistinctly 
separable  into  the  single  portions  belonging  to  individual  viscera.  It  is  formed  'by  the  lower 
ends  of  the  plexus  h\pogastrici,  by  branches  of  the  pelvic  ganglia,  as  well  as  by  the  rumi 
viscerales  of  the  plexus  pudendus  (nn.  haemorrhoidales  medii,  nn.  vesicales  inferiores  and 
nn.  aginales)  (see  p.  <86).  Of  the  subdivisions  of  this  large  plexus  the  following  are  common 
to  both  sexes: 


a)  Plexus  haemorrhoidalis  medius,  farthest  dorsalward,  on  the  lateral  surface  of  the 
rectum,  around  the  a.  haemorrhoidalis  media,  receives  the  nn.  haemorrhoidales  superiores  and 
sends  branches  to  the  wall  of  the  rectum. 

b)  Plexus  vesicalis,  situated  farthest  ventralward,  on  the  lateral  surface  of  the  bladder; 
it  sends  nn.  vesicales  superiores  to  the  upper,  nn.  vesicales  inferiores  to  the  lower  part  of 
the  bladder;  the  former  give  off  branches  to  the  ureter,  the  latter  to  the  urethra. 

The  following  are  present  in  the  male  only : 

c)  Plexus  deferentialis  (not  designated)  about  the  seminal  vesicle  and  ductus  deferens, 
with  branches  to  these. 

d)  Plexus  prostaticus,  lateral  from  and  behind  the  prostata,  which  branches  to  it. 

c)  Plexus  cavernosus,  a  continuation  of  the  preceding;  it  passes  lateral  and  dorsal 
from  the  prostata  to  the  trigonum  urogenitale,  and  through  this  upon  the  back  of  the  penis, 
where  it  anastomoses  with  branches  of  the  n.  dorsalis  penis.  It  gives  off  branches  to  the  pars 
membranacea  of  the  urethra,  and  ends  in  the  nn.  cavernosi  penis  major  et  minores,  which 
penetrate  the  corpora  cavernosa  penis  . 

In  the  female:  f)  Plexus  uterovaginalis  (not  illustrated)  in  the  parametrium  on  the 
lateral  surface  of  the  cervix  uteri  and  of  the  upper  part  of  the  vagina,  sends  branches  with 
the  a.  uterina  to  the  uterus  (anastomoses  with  the  plexus  arteriae  ovaricae),  as  well  as  to  the 
vagina.  From  the  anterior  surface  of  the  vagina  a  fine  plexus  cavernosus  clitoridis  with 
nn.  cavernosi  clitoridis  major  et  minores  goes  to  the  clitoris. 
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893.  Schematic  section  through  the  right  eye  in 

the  horizontal  meridian,  viewed  from  above  (after  H.  Sattler). 

Magnification :  5:1. 

The  organon  Yisus  (organ  of  vision)  consists  of  the  eye  ( oculus )  and  of  the  append¬ 
ages  of  the  eye  (organa  oculi  accessoria). 

The  eye  consists  of  the  n.  opticus  (optic  nerve)  and  the  bulbus  oculi  (eyeball). 

The  accessory  organs  of  the  eye  include  the  musculi  oculi  (eye  muscles),  fasciae 
orbitales  (fascia  of  the  orbital  cavity),  palpebrae  (eyelids),  conjunctiva  and  the  apparatus 
lacrimalis  (tear  apparatus). 
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894.  Cross-section  of  the  optic  nerve  a  little  in  front 

of  the  entrance  of  the  a.  centralis  retinae.  (After  a  preparation  by  H.  Sattler.) 

Magnification :  15:1. 

(The  hundles  of  nerve  fibres  are  dark  in  the  drawing.) 

The  n.  opticus  (optic  nerve)  (see  also  p.  711  and  Figs.  893,  904,  905  and  919—924)  is 
variably  curved  in  the  orbital  cavity ;  in  the  vertical  direction  it  is  curved  so  as  to  be  slightly 
bayonet-shaped,  in  the  horizontal  direction  slightly  S-shaped,  behind  lateralward,  in  front 
medianward  convex,  and  enters  into  the  posterior  surface  of  the  eyeball  about  3  mm  medial 
from,  and  somewhat  below,  the  posterior  end  of  the  optic  axis.  It  is  enclosed  in  its  sheaths, 
vaginae  n.  optici  (see  also  Figs.  893 ,  904  and  905) ,  which  are  continuations  of  the  brain- 
membranes,  and  at  the  eyeball  go  over  into  the  sclera.  The  outer  thickest  dural  sheath  con¬ 
sisting  of  tough  connective  tissue ,  is  derived  from  the  dura  mater  and  forms  the  periosteum 
lining  the  foramen  opticum.  Following  upon  this  is  the  delicate  arachnoidal  sheath,  a  con¬ 
tinuation  of  the  arachnoidea,  and  upon  this  a  continuation  of  the  pia  mater,  the  pial  sheath, 
which  is  connected  by  fine  strands  with  the  arachnoidal  sheath  and  sends  septa  in  between  the 
bundles  of  nerve  fibres.  The  sheaths  are  separated  from  one  another  by  the  spatia  intervagi- 
nalia,  and  between  the  dural  and  arachnoidal  sheaths  is  a  continuation  of  the  cavum  subdurale, 
between  the  arachnoidal  and  pial  sheaths  a  continuation  of  the  cavum  subarachnoideale ;  both 
of  these  extend  forward  as  far  as  the  sclera  but  do  not  communicate  with  one  another  there. 

The  a.  and  v.  centralis  retinae  enter  the  optic  nerve  about  1  cm  behind  the  eyeball, 
constantly  entering  in  the  medial  part  of  its  inferior  circumference ;  they  then  run  farther  for¬ 
ward  in  the  axis  of  the  nerve. 

The  fibres  of  the  n.  opticus  are  medullated,  but  lose  their  myelin-sheaths  immediately 
behind  the  lamina  cribrosa  sclerae  (see  p.  797  and  Fig.  904);  the  nerve  accordingly  narrows 
on  passage  through  the  coats  of  the  bulbus. 

The  bulbus  oculi  (eyeball)  (see  Figs.  893  and  900)  lies,  surrounded  by  fat,  fasciae 
and  muscles,  in  the  orbital  cavity  and  presents,  roughly  speaking,  the  form  of  a  sphere.  In 
describing  it,  therefore,  expressions  corresponding  to  those  used  for  the  globe  are  employed,  thus 
an  anterior  pole,  polus  anterior ,  in  the  vertex  corneae  is  spoken  of,  and  a  posterior  pole, 
polus  posterior,  in  the  middle  point  of  the  posterior  convexity,  somewhat  medianward  and  a  little 
above  from  the  spot  in  the  sclera  corresponding  to  the  fovea  centralis.  The  line  uniting  the  two 
poles  is  called  the  axis  oculi  externa,  the  distance  measured  upon  it,  between  the  posterior  sur¬ 
face  of  the  cornea,  and  the  anterior  surface  of  the  retina,  being  called  the  axis  oculi  interna;  it 
coincides  with  the  optic  axis ,  axis  optica,  which  contains  the  centres  of  the  different  refracting 
surfaces  of  the  eye.  The  largest  circle,  the  plane  of  which  stands  perpendicular  to  the  optic  axis, 
is  called  the  aequator;  circles  which  go  through  both  poles  are  called  meridiani;  by  the 
vertical  and  the  horizontal  meridian  the  bulbus  is  divided  into  four  quadrants.  The  name  visual 
line,  linea  visus ,  is  given  to  the  line  which  in  the  reduced  eye  is  drawn  from  an  external 
object  through  the  nodal  point  to  the  fovea  centralis. 
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895.  Meridional  section 
through  the  anterior  part  of 

the  eye.  (From  preparations  of  M.Wolfrum.) 
Magnification :  14:1. 


(The  proportions  correspond  to  the  measurements  of 
H.  von  Helmholtz.) 


The  bulbus  oculi  resembles  a  section  of  a  sphere  fairly  complete  only  in  its  posterior 
half.  The  anterior  half  possesses  a  frontal,  shallow,  circular  indentation,  sulcus  sclerae  (see 
Fig.  893),  from  which  the  most  anterior  part  projects  as  a  small  segment  of  a  sphere  (see 
p.  798)  with  smaller  radius  of  curvature.  This  projection  belongs  to  the  cornea,  the  other  part 
of  the  surface  to  the  sclera,  so  that  the  sulcus  sclerae  indicates  at  the  same  time  the  external 
junction  between  the  cornea  and  the  sclera. 
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896-  Iris  of  a  grayish-blue  right  eye,  along  with 
corpus  ciliare  and  chorioidea,  viewed  from  in  front. 

Magnification .  6.1.  (The  cornea  and  sclera  have  been  removed.) 

.  The  oculi  (see  Fig.  893)  is  formed  of  the  contents  ( nucleus )  of  the  eyeball , 

m  the  interior,  and  of  the  coats  of  the  eye  ensheathing  these  externally.  The  former,  from 
betöre  backward,  consists  of  1.  the  humor  aqueus,  2.  the  lens  crystallina,  lens,  and  3.  the  corpus 
vitreum, glass  body.  The  coats  of  the  eye  are  concentrically  laminated  and  consist,  from  the 
outside  in,  of  1.  the  tunica  fibrosa  oculi,  2.  the  tunica  vasculosa  oculi,  and  3.  the  retina. 

The  tunica  fibrosa  oculi  (see  Figs.  893  and  895)  is  a  tough,  thick  membrane  com¬ 
pletely  enclosing  the  eyeball,  and  conditioning  its  form.  About  five-sixths  of  it  consists  of  the 
non-ti  ansparen t  sclera,  one  sixth  of  the  transparent  cornea,  which  surrounds  the  anterior  pole. 

The  sclera ,  white  or  hard  coat  of  the  eye  (see  Figs.  893,  895,  900,  904,  905,  923 
and  924),  is  a  tough  connective  tissue  membrane,  usually  of  a  pure  white  color.  It  is  thickest 
at  the  entrance  of  the  optic  nerve,  the  sheaths  of  which  go  over  directly  into  it,  and  passing 
or\\  ard  it  becomes  gradually  thinner  as  far  as  the  attachments  of  the  straight  eye-muscles, 
the  tendon  bundles  of  which  interweave  with  it  and  strengthen  it  in  its  most  anterior  part.’ 
It  is  loosely  covered  in  its  anterior  part  by  the  conjunctiva  bulbi,  and  is  thus  far  also  visible 
in  the  lid-slit  as  the  white  of  the  eye  (see  Figs.  927  and  928).  In  front  the  non-transparent 
bundles  of  the  sclera  go  over  directly  into  the  transparent  ones  of  the  cornea;  this  transition 
occurs,  so  that  the  sclera  in  a  way  forms  a  groove,  rim  a  cornealis,  for  the  reception  of  the 
margin  of  the  cornea,  limbus  corneae.  Just  behind  this  transition  in  a  furrow  of  the  sclera, 
runs  a  circular  blood-vessel,  sinus  venosus  sclerae  [canalis  Schlemmi,  Lauthi]  (see  p.  802)’ 
which  is  bounded  internally  by  the  lig.  pectinatum  iridis.  The  sclera  is  perforated  behind  by 
the  n.  opticus;  bundles  of  connective  tissue  arranged  in  the  form  of  a  net-work  separate  the 
individual  bundles  of  nerve  fibres  from  one  another  and  form  a  perforated  plate,  lamina  cri- 
brosa  sclerae,  for  the  passage  of  the  latter.  In  addition  the  sclera  possesses  openings  for  the 
passage  of  the  aa.,  vv.  and  nn.  ciliares. 
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Organ  of  Vision. 


897.  Anterior  part  of  a  right  eye,  viewed  from  behind. 

Magnification :  3:1. 

(The  zonula  ciliaris  [Zinni]  has  not  been  represented.) 
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bowl  curved  so  as  to  be  convex  in  front,  concave  behind.  At  its  margin,  limbus  corneae  (see 
p.  797),  the  sclera  above  and  below  reaches  somewhat  farther  forward  than  medially  and  laterally; 
hence  the  circumference  of  the  cornea  viewed  from  in  front  looks  like  an  ellipse  with  its  longest 
diameter  placed  transversely;  viewed  from  behind  it  is  circular.  The  anterior  surface  of  the 
cornea  resembles  approximately  an  ellipsoid  of  rotation  only  in  the  zone  of  the  pole;  it  is 
thereby  a  little  more  markedly  curved  in  the  vertical  direction  than  in  the  transversal.  Its 
thickness  is  greater  than  that  of  the  neighboring  sclera,  but  dhninishes  gradually  from  the 
margin  on  and  is  least  at  the  point  of  greatest  convexity,  the  vertex  corneae.  The  convex, 
anterior  surface,  facies  anterior,  lies  free  to  view  in  the  lid-slit  and  is  covered  by  the  epithe¬ 
lium  corneae,  an  indirect  continuation  of  the  epithelium  of  the  conjunctiva  bulbi,  which  is  attached 
for  the  most  part  loosely  on  the  anterior  surface  of  the  sclera  and  is  connected  with  it  firmly 
only  in  a  narrow,  often  ridge-like  strip,  annulus  conjunctivae,  immediately  surrounding  the 
cornea,  and  which  then  goes  over  without  sharp  limit  into  the  anterior  layers  of  the  cornea.  The 
epithelium  corneae  rests  upon  the  narrow,  very  transparent  lamina  elastica  anterior  [Bowmani] , 
and  this  goes  over  behind  into  the  laminated  substantia  propria,  which  forms  the  main  mass ;  then 
follows  the  lamina  elastica  posterior  [Demoursi,  Descemeti] ,  which  resembles  the  anterior  but 
is  thinner,  and  finally  the  endothelium  camerae  anterioris;  this  covers  the  facies  posterior 
of  the  cornea,  forms  the  anterior  boundary  of  the  anterior  chamber  of  the  eye  filled  with 
aqueous  humor,  and  is  continuous  lateralward  upon  the  angulus  iridis. 

The  tunica  vasculosa  oculi  (see  Fig.  893)  wfith  its  main  mass  lies  directly  on  the 
inner  surface  of  the  sclera;  only  its  most  anterior  portion,  the  iris,  projects  inward  free  into 
the  bulbus  from  the  region  of  the  rima  cornealis,  approximately  transversely  to  the  optic  axis. 
The  part  lying  against  the  sclera  is  divisible  into  a  larger,  posterior,  smooth  portion,  the 
chorioidea,  and  a  narrow,  anterior,  ridged  portion,  the  corpus  ciliare;  it  is  firmly  fused  with 
the  sclera  behind  only  at  the  entrance  of  the  optic  nerve  and  in  front  at  the  rima  cornealis, 
but  otherwise  is  separated  from  it  by  a  slit-like  space,  spatium  perichorioideale,  transversed 
by  numerous  fine,  pigmentholding  lamellae,  which  is  bounded  externally  by  the  lamina  fusca 
sclerae  (vide  supra)  and  internally  by  the  most  superficial  layer  of  the  chorioidea,  the  lamina 
suprachorioidea ,  and  is  perforated  hy  some  vessels  and  nerves.  All  portions  of  it  are  very 
delicate  and  contain  an  extraordinarily  large  number  of  blood  vessels,  numerous  nerves  and 
ganglia;  the  corpus  ciliare  and  the  iris  contain  smooth  muscles  in  addition. 
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898.  Portion  of  the  ciliary  body,  ,«w«d  b,lM. 

Magnification:  25:1. 

includes  approximately  the  posterior  two4hMs  of  the  evefafl’  Öf'ö’  '896’  "r  and  9°5'>’  ‘S  Tery  tIlin> 
darker,  according  to  the  amount  of  pigment  it  contains  Tt  ’  ^  *S  so?16it!mes  lighter,  sometimes 
the  passage  ofthe  optic  nerve  In  it  fifeWs  ore  dll  ■  f?sse?ses  behmd  a  round  opening  for 

tenor  portion  of  the  ciliary  body  forms  a  three-sided  circular  ridge  parallel  to  tte  emaW  anl 
s  formed  chiefly  by  the  m.  ciliaris.  Its  external  anterior  surfacf  lies a^inst ^  the  sefera’  ^ 

Ä  the  ace  -ÖS  ,miÖed  With  rthe  ciliaris  of  the  iris  and  othe^seSLd  to  the  cham 

rs  oi  the  eye;  its  posterior  surface  adjoins  to  the  vitreous  body.  From  the  posterior  and  internal 

Äd  °trnty  Tr°W>  me;ridionaUy  P'aced’  glistening  Övhite,  Lötedly  ridgÖi  vel  vaf 
and  enft+h  püiar es,  ciliary  processes,  arise,  which  are  low  where  they  begin  laterally 

•  ,,  Wlth  a  margm  projecting  internally  over  the  margo  ciliaris  of  the  iris  (see  Fie-  00  PA 

Sem  iie^rxrlrr1“",“67  V  l0Egeimfnd  Wgher  and  “ore  wHely  parate! i  between 
corona  ciliaris  Tim ’  }!  '"r  Tho  totality  of  processes  and  folds  is  called  the 

rine-^of  snitritl/'m  Ti%  Starts  (see  Fig.  895)  appears  as  a  trilateral -prismatic,  light 
qpWc  .  ?  •  ^  uscle  pres,  which  arise  largely  from  the  internal  wall  of  the  sinus  venoms 

gang-lion1  b-y.fibrS*  wl“ch  aiase  from  thc  n-  oculomotorius  and  pass  the  ciliary 

ddwi S  a  rfi  T  adjoining  the  sclera,  fibrae  meridionals  [BrueckeiJ  run  in  a  meridional 

ward  inUme?idViteDld  T  ^  ES  !?t0  cll?rioidea ;  connected  with  them  are  fibres  diverging  back- 
u  ard  m  meridional  planes  and  uniting  m  the  form  of  net-works  with  one  another  and  with  the 

rA /-  s7’ m  addition  near  the  inner  posterior  angle  are  fibres  which  run  circularly  fibrae  circulare v 

SM  devel0pe?-  in  hyl“cpic  eyes.  In  the  m.  ciliaris  &  Z S form 
a  circular  plexus,  plexus  ganghosus  ahans  (see  Fig.  896),  with  numerous  ganglion  cells 

bpalteholz.  Atlas,  fith  pa  °  ° 
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899.  Scheme  of  the  bloodvessels  of  the  eye 

(after  Th.  Leber)  (see  Fig.  893).  Magnification:  ca.  4:1. 

Iris,  rainbow  coat  (see  Figs.  893,  895  and  896)  is  a  round  disc  with  a  round  opening, 
minilla  ( star  of  the  eye,  pupil),  which  usually  lies  centrally,  and  not  infrequently, 

S  it  iomewhU  downed  and  nasalward.  At  its  outer,  attached  wpj  rnargo  cl ham  . 
proceeds  from  the  ciliary  body,  and  by  its  inner,  free  margin,  morffo  Wiiam  it  rests  on  the 
anterior  surface  of  the  lens.  Its  medial  margin  lies  in  front  of  the  plane  of  the  fixed  margin  t 
Fig  893)  so  that  the  whole  disc  has  the  form  of  a  very  flat  funnel.  On  widening  of  the  pupil 
it  becomes  narrower  and  thicker.  Its  greatest  thickness  lies  near  the  marge >  pup “mi 
corresponds  to  the  junction  between  the  annuli  indis  (vide  infra);  from  there  on  rt  d  “ 
slowly  toward  the  thin  rnargo  ciliaris,  quicker  so  toward  the  margo  pupiUans.  The  anter 
surface,  facies  anterior  (see  Figs.  895  and  896),  is  visible  through  ^  °ornea  ^  far  as  tte 
marginal  part.  It  looks  blue  when  pigmentless  gray  or  gray-green  w^n  [he  stroma  conto 
a  little  pigment,  brown  when  it  contains  much  pigment;  the  color  is  often  unsymmetnc  , 
darker  near  the  pupil  than  in  the  periphery.  Somewhat  lateralward  from  the  WjJ 
runs  a  jagged  line,  which  separates  a  narrow,  inner  zone,  annulus  mdis  minor,  from  a  broader, 
outer,  annulus  iridis  major.  In  the  former,  small  anastomosing  cords  run  to  the .  margo 
papillaris,  which  itself  is  formed  by  a  fine,  notched,  darkbrown  edge  belonging  to  the  stratum 
pigmenti  iridis  (see  Figs.  895  and  896).  In  the  outer  zone  run  in  addition  to  radiating  cord 
(walls  of  blood-vessels)  several  usually  incompletely  circular  contraction  grooves,  ’ 

concentric  to  the  margo  pupillaris.  Small  hollows  (crypts)  of  very  varying  shape  and  number 
are  also  visible  on  the  anterior  surface.  The  posterior  surface  of  the  ins  fanes  fostm  , 
covered  by  the  stratum  pigmenti  iridis,  is  uniformly  black  and  is  studded  with  very  fan 
and  finest  circular  folds. 


Organ  of  Vision 

.  Pupilla 


801 


(The  sclera,  cornea, 
and  corpus  ciliare 
are  partially  re¬ 
moved,  and  of  the 
arteries  only  a  partial 
number  is  shown.) 


900.  Blood¬ 
vessels  of  the 

Aa.  ciliares  tllmCa  VHS- 

posteriores  breves  culosa  oculi, 
n.  viewed  from  the  outside  (with 

opticus  uge  of  figureg  hj  Th>  Leber^ 

Magnification :  ca.  4:1. 
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Ins  (continued)  (see  Figs.  893  and  895)  consists  mainly  of  the  soft  stroma  iridis  riel, 
m  bloodvessels  and  more  or  less  pigmented;  in  its  posterior  pit  it  contains  ckTto  the 
pupfilans  a  circular  muscle,  m.  sphincter  pupillae,  innervated  by  fibres  of  the  n  oculomotorius  which 
pass  the  ganglion  ciliare,  and  the  fibres  of  tbe  m.  dilatator  pupillae  (innervated  by  sympathetic 

X8  o  fcÄÖ  diVTiüg  the  latter  areVS  iatd 

tte  muscle  fibts  of  Z  S  '  ^  °f  ““  ^ve.op  all 

and  n  ‘n  .the  “ar?°  ciIiaris  iridis  is  the  «■'«■gulus  iridis  (see  Fig.  895 

the  L8  VS  bo.u?d?d  externally  by  a  network  of  circular  strands  covered  by  endotbdium 

TfouiLLT  "ihTJZori-  f  tWeeH  ‘f 6  Str?ndS-  ai'6  °bl°ng  Spaces  ’  sPatia  anmli  iridis 
(see  nn  797  and  L  Vd“-8  r  ‘'T  ‘n?  ‘T*  bo™dary  of  the  sinus  venosus  sclerae 

isee  pp.  /9 7  and  802)  is  connected  in  front  with  the  deepest  layer  of  the  cornea  behind  with 

the  margo  ciliaris  iridis  and  gives  origin  to  a  large  part  of  the  m.  ciliaris 

-Bloodvessels  of  the  tunica  vasculosa  oculi.  A.  Arteries  (see  also  Fig  899) 

half  Of  Vh.  (ClhaieS  P°sterlor™  br?ves  (see  also  p.  416)  give  fine  branches  to  the  posterior 
alf  of  the  external  surface  of  the  sclera  and  perforate  the  sclera  by  about  twenty  branches  in 

breakeiunbinh°the  fl  ^  <?fitlCUfl;  ™  f?rward  in  the  lamina  vasculosa  chorioideae  and 
bieak  up  m  the  close  capillary  network  of  the  lamina  choriocapillaris.  In  front  they  unite 

t  fine,  recurrent  branches  of  the  aa.  ciliares  posteriores  longae  and  ciliares  anteriores  “  Some 

branches  from  these  vessels  in  the  sclera  close  to  the  exit  of  the  n.  optLis  form  a  closed 

vascular  circle,  arculus  vasculosus  n.  optici  [Halleri] ,  from  which  branches  enter  into  the 

n.  opticus  and  anastomose  with  branches  of  the  a.  centralis  retinae 
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901.  Posterior  half  of  a  right  eye,  viewed  from  in  front. 

Magnification :  4:1. 

2.  Aa.  ciliares  posteriores  longae  (see  p.  416  and  Figs.  899  and  900),  two,  perforate  the 

sclera  very  obliquely  in  the  neighborhood  of  the  n.  opticus  and  in  the  horizontal  meridian,  one 
on  the  lateral,  the  other  on  the  medial  side  of  the  eyeball,  pass  forward  in  the  lamina  supra- 
chorioidea  as  far  as  the  corpus  ciliare.  There  each  divides  into  two  diverging  branches,  which  near 
the  margo  ciliaris  iridis  along  with  the  branches  of  the  other  corresponding  artery  and  with 
those  of  the  aa.  ciliares  anteriores  form  a  large ,  circular  anastomosis ,  circulus  arteriosus 
major  (see  also  Fig.  895),  and  which  give  branches  to  the  m.  ciliaris. 

3.  Aa.  ciliares  anteriores  (see  p.  416  and  Figs.  899  and  900),  usually  5  6,  give  off  on 

the  external  surface  of  the  sclera  1.  backward  fine  branches,  aa.  episclerales ,  to  the  anterior 
half  of  the  same  and  2.  forward  branches,  aa.  conjunctivales  anteriores,  to  the  conjunctiva 
bulbi,  which  anastomose  with  the  aa.  conjunctivales  posteriores  from  the  aa.  palpebrales  mediales 
and  laterales  (see  pp.  416  and  417)  and  give  off  fine  branches  to  the  extraordinarily  delicate 
marginal  loop  network  of  the  cornea,  situated  in  the  annulus  conjunctivae.  They  then  per¬ 
forate  the  sclera  with  8—10  branches  in  the  region  of  the  m.  ciliaris,  send  branches  to  this 
and  enter  the  circulus  arteriosus  major  (vide  supra).  From  this  branches  pass  to  the 
m.  ciliaris,  to  the  processus  ciliares,  as  well  as  recurrently  to  the  union  with  the  aa.  ciliares 

posteriores  breves;  besides,  numerous  branches  pass  out  of  it  into  the  iris  and  run  in  its 

anterior  layers  toward  the  margo  pupillaris,  part  of  them  reaching  this,  part  of  them  branch 
off  shortly  before  this  without  anastomosing  with  one  another. 

B.  Veins  (see  pp.  460  and  461  and  Figs.  899  and  900). 

1.  Vv.  vorticosae,  4,  more  rarely  5  or  6,  form  the  chief  channels  of  exit  for  the  blood ; 
they  arise  by  the  running  together,  in  groups  radially  toward  4  (5  or  6)  spots  on  the  equator, 
of  the  veins  proceeding  from  the  capillary  network  of  the  lamina  choriocapillaris,  and  of  numerous 
large  branches  from  the  corpus  ciliare  and  from  the  iris  in  the  lamina  vasculosa  chorioideae; 
they  then  perforate  the  sclera  very  obliquely  and  open  into  a  v.  ophthalmica. 

2.  Vv.  ciliares  anteriores  perforating  the  sclera  near  the  aa.  ciliares  anteriores,  are  numerous 
derivatives  of  the  sinus  venosus  sclerae  [canalis  Schlemmi,  LauthiJ  (see  also  p.  797  and  Fig.  895), 
a  circular  venosus  plexus,  which  receives  small  branches  from  tüe  m.  ciliaris.  Upon  the  sclera 
they  receive  farther  the  vv.  conjunctivales  anteriores  and  vv.  episclerales ,  corresponding  to 
the  arteries  of  the  same  name.  They  open  into  the  veins  of  the  mm.  recti  of  the  eye. 

3.  Vv.  ciliares  posteriores  collect  the  blood  near  the  n.  opticus  upon  the  external  surface  of  the 
sclera  from  the  vessels  situated  upon  the  surface  of  the  latter  and  anastomose  in  front  just  as  do  the 
vv.  episclerales  with  the  vv.  vorticosae.  They  therefore  do  not  correspond  to  the  aa.  ciliares  posteriores. 

Nerves  of  the  eyeball.  The  nn.  ciliares  longi  and  hr  eves  (see  p.  714)  perforate  the 
sclera  with  about  20  branches  in  the  neighborhood  of  the  n.  opticus,  run  forward  in  the  lamina 
suprachorioidea,  form  the  plexus  gangliosus  ciliaris  (see  p.  799  and  Fig.  896)  in  the  m.  ciliaris, 
and  send  branches  to  the  chorioidea,  sclera,  cornea,  corpus  ciliare  and  iris. 
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902.  Background  of  a  living  right  eye. 

(After  J.  Oeller.) 

(The  vv.  vorticosae  are  partially  visible  as  light  stripes;  the  arteries  of  the  retina  look 

lighter  than  the  veins.) 

Hetina  (see  also  Figs.  893,  895,  897 — 899,  901  and  903 — 905)  lies  everywhere  directly 
adjacent  internally  to  the  tunica  vasculosa  oculi,  and  is  divisible  into  a  larger  posterior  portion, 
pars  optica  retinae,  which  contains  the  expansion  of  the  n.  opticus,  as  well  as  the  sensory 
epithelium,  sensitive  to  light,  and  a  smaller  anterior  portion,  pars  ciliaris  retinae,  which 
belongs  to  it  embryologically ,  but  which  possesses  neither  nerves  nor  elements  sensitive  to 
light.  The  junction  between  the  two  portions  is  formed  by  the  ora  serrata  (see  p.  804). 

The  pars  optica  retinae  is  smooth  and  transparent  like  glass  in  the  living  eye  and 
permits  the  stratum  pigmenti  and  the  chorioidea  lying  external  to  it  to  appear  as  dark- red 
surfaces,  their  distinctly  visible  details  varying  according  to  the  pigmentation ;  the  blood-vessels 
of  the  retina  lie  internally  upon  it. 
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903.  Blood  vessels  of  the  retina  of  the  right  eye, 

viewed  from  in  front  (after  E.  Jäger  and  Th.  Leber). 


Arteriola  (Venula)  macularis  superior 


Arteriola  (Venula) 
temporalis 
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superior 
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(Venula) 
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Macula  lutea 


Arteriola  (Venula) 
nasalis  retinae 
inferior 


^  Arteriola  (Venula) 
temporalis  retinae  inferior 


Arteriola  (Venula)  macularis 
inferior 


Pars  optica 
retinae  (contin¬ 
ued)  (see  Figs. 
898,  895,  897, 
898,  901,  902, 
904  and  905).  Its 
thickness  dimin¬ 
ishes  slowly 
from  the  papilla 
n.  optici  (vide  in¬ 
fra)  forward.  The 
n.  opticus  after 
perforating  the 
sclera,  chorioidea 
and  retina  ar¬ 
rives  on  the  inner 
surface  of  the  re¬ 
tina,  whence  it 
spreads  out  on 
all  sides ;  the 
place  where  it 
enters ,  situated 
medianward 
from  the  poste¬ 
rior  end  of  the 
axis  oculi  ex¬ 
terna  and  some¬ 
what  below  it, 

has  the  form  of  a  rounded  hillock,  papilla  n.  optici  (see  Figs.  898,  901,  902,  904  and  905),  which 
is  slightly  depressed  in  the  middle,  or  presents  a  fossa-like  depression,  excavatio  papillae  n.  optici 
(physiological  excavation),  reaching  as  far  as  the  level  of  the  chorioidea;  the  papilla  appears 
during  life  as  a  circular,  whitish  spot  from  the  middle  of  which  the  blood-vessels  of  the  retina 
emerge.  About  4  mm  lateralward  from  the  centre  of  the  papilla  and  a  little  deeper  down  lies  a  pin¬ 
prick-like  depression,  the  fovea  centralis  (see  Figs.  893,  901  and  902),  in  the  middle  of  the 
circular  or  transversely  oval,  not  sharply  defined,  yellow-colored  macula  lutea,  yellow  spot. 
The  anterior  boundary  of  the  pars  optica  is  formed  by  the  ora  serrata  (see  Figs.  893,  895, 
897  and  898).  This  is  a  line  with  minute  outward  curved  projections,  which  reaches  some¬ 
what  more  forward  on  the  nasal  side  than  on  the  temporal  side,  hut  otherwise  varies  extra¬ 
ordinarily  in  its  appearance.  Its  teeth  directly  toward  the  corpus  ciliare  are  rarely  even  in 
the  whole  circumference;  they  are  more  often  better  developed  nasalward  than  temporalward 
and  are  often  directed  toward  the  interspaces  between  the  processus  ciliares. 

The  pars  ciliaris  retinae  (see  Fig.  895),  a  microscopically  thin  layer,  covers  the  posterior 
surface  of  the  corpus  ciliare  and  of  the  iris  as  far  as  its  margo  pupillaris;  it  is  formed  1.  by 
the  stratum  pigmenti  corporis  ciliaris  et  iridis  (vide  infra)  and  2.  by  an  inner  layer  of  cells, 
which  is  also  pigmented  on  the  iris,  hut  is  colorless  on  the  corpus  ciliare. 

The  outermost  layer  of  the  retina,  which  lies  directly  in  contact  with  the  tunica  vascu- 
losa,  consists  of  a  simple  layer  of  pigmented  cells,  stratum  pigmenti,  which  is  designated  on 
the  pars  optica  retinae  as  the  stratum  pigmenti  retinae,  on  the  pars  ciliaris  retinae  as  the 
stratum  pigmenti  corporis  ciliaris  (see  p.  799)  and  stratum  pigmenti  iridis. 

Vasa  sanguinea  retinae  (see  also  Figs.  899  and  902)  are  branches  of  the  a.  and 
v.  centralis  retinae  (see  pp.  416,  460,  795),  the  larger  branches  of  which  lie  in  the  layer  of 
optic  nerve  fibres ;  arteries  and  veins  run  almost  parallel  with  one  another.  The  arteries  of  the 
retina  do  not  anastomose  with  one  another.  Aside  from  the  anastomoses  with  the  aa.  ciliares 
posteriores  breves,  mentioned  on  p.  801,  they  are  completely  separate  from  the  vessels  of  the  tunica 
vasculosa.  The  a.  and  v.  centralis  retinae  divide  on  the  surface  of  the  papilla,  or  somewhat 
deeper,  first  into  an  upper  and  a  lower  branch,  and  each  of  these  divides  again  into  a  shorter 
branch  running  nasalward,  arteriola  (venula)  nasalis  retinae  superior,  inferior,  and  a  lateral, 
longer,  arteriola  (venula)  temporalis  superior,  inferior.  In  addition  two  small  vessels  run 
from  the  papilla  lateral  to  the  macula  lutea,  arteriola  (venula)  macularis  superior,  inferior, 
and  usually  one  vessel  medianward,  arteriola  (venula)  retinae  medialis. 
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'  A.  centralis  retinae 


Y.  centralis  retinae 
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Spatia 

inter- 
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904  and  905.  Longitudinal  sections  of  the 
n.  opticus  and  of  the  papilla  n.  optici, 

the  upper  without,  the  lower  with  the  excavatio  papillae  n.  optici  (after 
preparations  by  H.  Sattler).  Magnification :  15:1. 

(On  the  upper  figure  the  medullated  portions  of  the  nerve  fibres  are  shown  dark;  the  lower 

section  has  not  been  cut  axially.) 
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Cornea 


eye  with 
lens  star. 


Cut  surface  of  the 
margo  ciliaris  v 
of  the  iris  \ 


Processus  ciliaris 


Lens 

/  crystallina 


906.  Lens 
of  the  right 


Zonula 
ciliaris  ^ 
[Zinni] 


viewed  from  in  front,  after  removal  of  the  cornea  and  iris  (from  a  photograph 

by  M. Wolfram).  Magnification:  6:1. 

Lens  crystallina,  lens  (see  also  Figs.  893,  895 — 897  and  907 — 910),  is  a  very  transparent, 
colorless,  biconvex  body,  the  two  surfaces  of  which  meet  in  a  rounded,  sometimes  jagged  margin, 
aequator  lentis.  The  anterior  surface,  facies  anterior  lentis,  is  more  feebly  curved  than  the 
posterior  surface,  facies  posterior  lentis ,  neither  corresponding,  however,  exactly  to  a  portion  of  a 
spherical  surface.  Besides,  the  radius  of  the  middle  part  of  the  lens  surfaces  differs  according  as 
the  eye  is  fixed  for  near  or  distant  objects ;  the  radius  of  the  anterior  surface  on  fixation  for 
distant  objects,  is  8.3  mm,  for  near  5.2  mm,  the  radius  of  the  posterior  surface  on  fixation 
for  distance  6.0  mm ,  for  near  5.0  mm.  The  midpoint  of  the  anterior  surface  is  called  the 
polus  anterior  lentis,  that  of  the  posterior  surface  the  polus  posterior  lentis,  the  straight  line 
uniting  the  two  is  called  the  axis  lentis  and  on  fixation  for  distant  objects  is  3.7  mm,  for 
near  4.4  mm  long.  The  equatorial  plane  of  the  lens  stands  perpendicular  to  the  axis  of  the 
eye,  in  the  plane  of  the  corpus  ciliare.  The  lens  is  there  held  in  position  by  the  zonula 
ciliaris  [Zinni]  (see  p.  807);  its  anterior  surface  touches  the  posterior  surface  of  the  margo 
pupillaris  of  the  iris,  and  its  posterior  surface  lies  in  the  fossa  hyaloidea  of  the  corpus  vitreum 
(see  p.  807).  The  lens  substance,  substantia  lentis,  is  ensheathed  by  a  structureless  membrane 
(thicker  in  front),  capsula  lentis,  and  consists  of  a  softer,  juicier  cortical  layer,  substantia  corticalis, 
and  a  firmer  nucleus,  nucleus  lentis,  which  gradually  go  over  into  one  another,  their  relations 
varying  in  different  individuals.  The  lens  substance  consists  of  the  one-layered  cubical  lens  epithe¬ 
lium,  epithelium  lentis,  covering  its  anterior  surface,  and  the  band-like  lens  fibres,  fibrae  lentis, 
making  up  the  remaining  mass,  the  two  merging  at  the  equator.  These  fibres  run  in  curves 
from  points  in  front  of  the  equatorial  surface  to  points  behind  it,  in  that  way  that  fibres  which 
originate  in  front  near  the  pole,  end  behind  far  from  it  and  vice  versa.  They  are  attached  in  front 
and  behind  to  stellate  collections  of  intercellular  substance,  which  on  maceration  of  the  lens 
open  up  as  slits.  These  lens  stars  have  three  rays,  radii  lentis,  in  the  fetus  and  new-born, 
of  which  one  on  the  anterior  surface  is  directed  upward,  the  others  downward  and  medianward 
and  downward  and  lateralward;  on  the  posterior  surface  they  are  displaced  by  60°. 
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Lens  crystallina^ 


A  Zonula 

'  l  ' 

■  \ 


ciliaris  [Zinni] 


Processus  ciliares 


??^T  ^;ens  °f  fight  eye  with  lens  star,  viewed  from 
behind,  after  removal  of  the  cornea  and  iris  (after  C.  Rabl).  Magnif.:  6:1. 

rfvaQonfoLeUSfiCrySt^lliU^  (see  also  Fig.  906).  Tlie  lens  star  of  the  adult  usually 

p  esents  m  the  nucleus  the  tnradiate  type;  in  the  external  layers  it  is  nine-  to  twelve-rayed 

alternating  usually  on  the  anterior  and  posterior  surfaces  so  that  one  anterior  ray  lies  in  the 
middle  between  two  posterior  and  vice  versa. 

The  ZOnulf  cllJa5is  [Zinni],  radiate  platelet  (see  also  Figs.  898,  895  and  906),  is  the 
suspensoiy  apparatus  of  the  lens  and  consists  of  innumerable  extremely  fine  fibrils,  fibrae  zonu¬ 
lar  es,  which  originating  m  the  cells  of  the  pars  ciliaris  retinae  in  the  region  of  the  ora  serrata, 
ol  the  orbiculus  ciliaris  and  the  corpus  ciliare,  stretch  radially  to  the  equator  of  the  lens  and 
there  enter  the  capsula  lentis.  In  so  doing  they  run  only  in  the  grooves  between  the  processus 
cmaies..  I  he  fibres  arising  behind  are  distributed  in  several  bands  over  the  whole  equator,  those 
arising  m  front  reach  the  lens  behind  it;  accordingly  the  fibres  undergo  partial  decussation.  The 
aige  spaces  between  the  fibres,  spatia  zonular ia,  are  filled  with  aqueous  humor  and  communicate 
freely  among  one  another  and  with  the  part  of  the  posterior  chamber  of  the  eye  lying  in  front  of 
them;  behind  they  adjoin  the  anterior  surface  of  the  vitreous  body. 

Humor  aqueus,  aqueous  humor,  is  a  fluid,  poor  in  albumen,  which  fills  up  the  space 
between  the  anterior  surface  of  the  lens  (and  of  the  vitreous)  and  the  posterior  surface  of  the 
coinea.  it  is  subject  to  a  slow  but  steady  flow,  is  probably  produced  mainly  by  the  processus  ciliares 
and  is  led  away  by  filtration  into  the  sinus  venosus  sclerae.  The  space  filled  with  aqueous 
numor  is  divided  by  the  iris  into  two  compartments,  the  camera  oculi  posterior  and  camera 
oculi  anterior ,  posterior  and  anterior  chambers  of  the  eye  (see  Figs.  898  and  895).  The 
foimer  includes  also  the  spatia  zonularia  and  is  bounded  behind  by  the  vitreous  booy,  externally 
by  the  inner  surface  of  the  corpus  ciliare  and  of  the  processus  ciliares,  in  front  by  the  iris  and 
internally  by  the  lens.  The  anterior  chamber  of  the  eye  is  surrounded  in  front  by  the  cornea 
behind  by  the  iris  and  by  that  part  of  the  anterior  surface  of  the  lens  visible  in  the  pupil  • 
its  gutter-like  lateral  margin  which  in  front  touches  the  cornea,  behind  the  iris,  and  externally 
the  lig.  pectinatum  iridis,  is  called  the  angulus  iridis  (see  also  p.  801). 

Corpus  vitreum,  vitreous  or  glassy  body  (see  Fig.  893),  a  colorless,  transparent, 
gelatinous  body,  fills  up  the  space  between  the  retina  and  the  lens,  reaches  forward  as  far  as 
the  zonula  ciliaris  and  presents  a  fossa-like  depression,  fossa  hyaloidea ,  for  the  reception  of 
the  posterior  surface  of  the  lens.  It  connects  externally  with  the  innermost  layer  of  the  retina 
and  consists  of  a  frame-work  of  very  fine  fibres,  stroma  vitreum,  the  meshes  of  which  are 
filled  with  fluid,  humor  vitreus. 
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;  Polus  anterior  lentis 

Facies  anterior  lentis  j  / 


--Aequator  lentis 


Facies  posterior  lentis 


Polus  posterior  lentis 


908.  Lens,  viewed  from  above.  Magnification:  6:1. 


Substantia  corticalis  lentis 

/ 


Nucleus  lentis 
/ 


/ 

Facies  anterior  lentis 


Capsula  lentis1 


909.  Lens,  CUt  through  horizontally.  Magnification:  6:1. 

(The  capsule  of  the  lens  has  been  loosened  somewhat.) 


910.  Lens  of  a  seven  months’  fetus, 

viewed  from  in  front.  Magnification:  6:1. 
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Lamina  cribrosa  - 


Sinus  frontalis 

Trochlea  m.  obliqui 
superioris 


M.  obliquus  superior 


Glandula  lacrimalis 
superior 


Corpus  adiposum  orbitae  - 


M.  levator  palpebrae 
superioris 


Annulus  tendineus 
communis  [ZinniJ 


Foramen  opticum 

Processus  clinoideus 
anterior 

N.  opticus 


A.  carotis  interna' 


M.  rectus  superior 
Periorbita 


Tarsus  superior 


911.  Contents  of  the  right  orbital  cavity, 

viewed  from  above. 


Tendo  m.  obliqui  superioris 
Bulbus  oculi 


N  M.  rectus  superior 


M.  rectus  lateralis 


Sinus  frontalis  -- 


Trochlea  m.  obliqui 
superioris 


M.  obliquus  superior  — 


M.  rectus  medialis  — 


Lämina  cribrosa _ 


Foramen  opticum _ 


M.  levator  palpebrae 
superioris  (cut  off)  — 


Annulus  tendineus 
communis  [Zinni] 


912.  MuSCleS  Of  the  right  eye,  viewed  from  above. 

(The  m.  levator  palpebrae  superioris,  the  corpus  adiposum  orbitae,  the  lachrymal  gland  and 

the  eyelids  have  been  removed.) 
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913.  Contents  of  the  right  orbital  cavity, 

viewed  from  in  front. 


(The  eyelids  along  with  the  tear  sack  and  lachrymal  canal  have  been  removed.) 

Musculi  oculi, 

M.  levator  palpebrae  superioris  (cut  off)  Tendo  m.  obliqui  superioris 

M.  rectus  superior  i  j  Pupilla 


Tip  of  tendon 
of  the  m.  leva¬ 
tor  palpebrae 
superioris  N' 

Glandula 
lacrimalis 
superior 


M.  rectus 
lateralis 


Glandula 

lacrimalis  inferior 


Tunica  con¬ 
junctiva  bulbi 

Os  zygomaticum' 


Annulus  conjunctivae 


Corpus  adiposum  orbitae 

M.  rectus  inferior 


Os  frontale 


Cornea 


Os  nasale 


M.  rectus 
medialis 

Processus 

frontalis 

maxillae 


'Fossa  sacci 
lacrimalis 


'  Bulbus  oculi 


Corpus  maxillae 
\  M.  obliquus  inferior 


muscles  of  the  eye 
(see  also  Figs.  911, 
912  and  914-924). 
The  mm.  recti  arise 
by  a  funnelshaped 
tendinous  ring, 
annulus  tendi- 
neus  communis 
[Zinni]  (see  Figs. 
911,912  and  916), 
which  passes 
around  the  upper 
medial  margin  of 
the  foramen  opti- 
cum  and  is  at¬ 
tached  lateralward 
to  a  bony  process  of 
the  facies  orbitalis 
alae  magnae  ossis 
sphenoidalis ;  it 
is  very  firmly 
connected  with  the 
dural  sheath  of 
the  n.  opticus,  and 
with  the  tough 
membrane  formed 
by  the  union  of 
the  periorbita  with 
the  dura  mater 

encephali  which  closes  the  fissura  orbitalis  superior,  and  its  transversely  oval  lumen  surrounds  the 
foramen  opticum  (with  the  n.  opticus  and  the  a.  ophthalmica)  and  a  part  of  the  fissura  orbitalis 
superior  (with  the  nn.  oculomotorius ,  nasociliaris  and  abducens).  Of  this  tendinous  ring  (see 
Fig.  916)  the  origins  of  the  mm.  recti  superior,  medialis,  inferior,  lateralis  take  the  superior, 
medial,  inferior,  lateral  part ;  the  origin  of  the  m.  rectus  lateralis  is  strengthened  by  a  second 
head,  which  arises  through  the  lacertus  musculi  recti  lateralis  somewhat  lateralward  on  the 
facies  orbitalis  of  the  ala  magna  oss.  sphenoidalis.  The  m.  levator  palpebrae  superioris  arises 
immediately  above  the  tendinous  ring,  and  is  there  fused  with  it.  The  origin  of  the  m.  obli- 
quus  superior  lies  medial  on  the  body  of  the  sphenoid  bone  a  little  in  front  of  the  foramen 
opticum  and  above  joins  the  origin  of  the  preceding  muscle. 

1.  M.  levator  palpebrae  superioris  (see  also  Figs.  911,  912,  914 — 916  and  920 — 924). 
Form:  oblong -triangular,  flat.  Position:  chiefly  directly  beneath  the  upper  wall  of  the  orbit. 
Origin:  annulus  tendineus  communis  [Zinni]  (vide  supra).  Insertion:  it  passes  from  the 
equator  of  the  bulbus  in  a  curve  downward  and  divides  into  two  lamellae.  The  stronger,  posterior, 
is  attached  fan-like  to  the  whole  upper  margin  of  the  tarsus  superior  and  contains  smooth 
muscle  fibres,  m.  tarsalis  superior  (see  also  p.  820  and  Figs.  924  and  980).  The  anterior 
lamella  passes  together  wdth  the  septum  orbitale  in  front  of  the  tarsus  downward  and  forward, 
attaches  on  the  lateral  wall  of  the  orbit  and  sends  bundles  through  the  septum  orbitale 
and  the  m.  orbicularis  oculi  to  the  skin  of  the  lid  (to  the  sulcus  orbitopalpebralis  superior). 
Action:  lifts  the  upper  eyelid  and  causes  the  superior  palpebral  fold  (see  p.  821).  Innerva¬ 
tion:  n.  oculomotorius. 

2.  Mm.  recti  (see  also  Figs.  911 — 912  and  914 — 924)  are  oblong,  flat  muscles  of  parallel 
fibres,  narrow  behind  and  broad  in  front  which  all  arise  from  the  annulus  tendineus  communis 
[Zinni]  (see  above) ;  they  run  forward  close  to  the  orbital  wall  (the  upper  one  separated  from  it  by 
the  m.  levator  palpebrae  superioris),  pass  in  its  anterior  half  through  the  fat  body  toward  the  eye¬ 
ball,  are  situated  upon  it  for  some  distance  from  the  region  of  the  equator  on,  and  go  over 
hy  broad,  thin  tendons  in  front  of  the  equator  into  the  sclera.  The  longest  of  them  is  the 
superior,  next  comes  the  medial,  then  the  lateral,  then  the  inferior.  The  mode  of  action  of 
the  mm.  recti  superior  et  inferior  and  of  the  mm.  obliqui  depends  on  the  size  of  the  angle 
between  the  visual  line  and  the  course  of  the  muscle. 
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Sinus  frontalis 


Cut  margin 
of  the  fissura 
orbitalis  superior 


Palpebra  superior 

M.  levator  palpebrae  superioris 

Bulbus  oculi 
M.  rectus  superior 

Corpus  adiposum  orbitae 

M.  rectus  lateralis  v 
Annulus  tendineus  \ 
communis  [Zinnil 


4.1a  magna  ossis 
sphenoidalis 
(cut  surface) 


M.  rectus  inferior^ 
Fossa 

pterygopalatina 

M.  obliquus--''' 
inferior 

Sinus  maxillaris^ 


914. 

Contents  of 
the  right  or¬ 
bital  cavity, 

viewed  from 
the  right. 

(The  glandulae  lacrimales 
and  the  lower  eyelid  have 
been  removed;  the 
muscles  are  exposed.) 

a)  M.  rectus  supe¬ 
rior.  Position:  just 
beneath  the  m.  levator 
palpebrae  superioris,  pro¬ 
jecting  beyond  it  behind 
and  lateralward ;  it  passes 
forward  and  lateralward 
and  forms  an  angle  of  about 
25°  with  the  visual  line 
directed  straight  forward. 
Insertion:  on  the  ave¬ 
rage  7.75  mm  from  the 
margin  of  the  cornea ;  the 
line  of  insertion  is  10.8  mm 
long,  curved  so  as  to  be 
slightly  convex  forward, 
asymmetrical ,  oblique. 
Action :  it  draws  the  an- 


mart  .s— HfS'Ssf5 

from  it  iiffronf ?™ferlor-  P.oslt>?n:  on  the  inferior  wall  of  the  orbital  cavity,  separated 

forms  an  a.mle  of  abont  25»  °w  Jb'ibe“*1''0!  V“  ™ns  obliquely  forward  and  lateralward  and 
U  JUS  an  anöie  of  about  25  with  the  visual  line  directed  straight  forward  Insertion-  on 

the  average  6.6  mm  from  the  margin  of  the  cornea;  the  line  of  insertion  is  10  mm  W  nsnallv 

lUorUoni0itaMsbet,marke^  COnV?X  ,forward  and  symmetrical,  always  somewhat ’ obliqnf 
kteiXard  *  f  be  inf  mte™r  P«1®  downward  and  medianward  and  rolls  the  upper  pole 
that  of +bo  influence  of  the  depressing  component  is  greatest  on  looking  lateralward 

that  of  the  rolling  on  looking  medianward.  Innervation:  n  oculomotorius.  ’ 

on  the  Ilf'  YCtZ  latf™lls  (O.  T.  external  rectus),  with  two  heads  (see  p.  810).  Position- 

sVteon  ™  thT*f  °f  Calfy;  St  ?asses  obliquely  forward  and  lateralward.  In- 

W  curved  so  of  tbe  “argm  ,°f  tbe  comea;  tbe  line  of  insertion  is  10  mm 

,  fs,  to,  be  slig-litly  convex  forward,  usually  symmetrical.  Action:  it  turns 
the  anterior  pole  lateralward.  Inuervation:  n.  abducens. 

3.  M.  obliquus superior  (see  also  Figs.  911—918,  915,  916,  918—922  and  924)  the  West 

at  WWF  eye;1!1USCle;10riglll;  sf  P*  810-  insertion:  It  lies  with  its  oblong  rounded  belly 
at  the  junction  between  the  upper  and  medial  walls  of  the  orbit,  directly  on  the  hone,  runs  forward 

th  its  rounded  tendon  through  a  short  fibrocartilaginous  tube,  trochlea,  fastened  to  the 
ovea  or  spina  trochlearis  (here  is  a  small  bursa ,  bursa  trochlearis)  and  bends  at  an  ano-le 

tetlv  ba"  thlT^  the  M  t0  the  ^  on  this  if  passes  on 

emntor  iS  f  i  rectas  suPerJor  aijd  enters  in  a  very  variable  manner  behind  the 

equatoi  into  the  sclera  by  a  tendon  about  10  mm  broad;  its  line  of  insertion  is  curved  so  as 

to  be  convex  behind  and  lateralward,  lies  asymmetrically  and  obliquely  (see  Fig.  918)  and  is 
distant  from  the  posterior  end  of  the  external  axis  of  the  eye  by  about  8  mm.  Action- 
rt  turns  the  anterior  pole  downward  and  lateralward  and  rolls  the  upper  pole  medianward 

nof  enT+h ^fi 1  *  df5fed  ™dianward>  the  greater  is  the  influence  of  the  depressing  com¬ 
ponent,  the  less  that  of  the  rolling.  Innervation:  n.  trochlearis. 
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Ala  parva  ossis  sphenoidalis  (cut  through) 


N.  oculomotoriua  / 

N.  trochlearis  '  / 

N.  frontalis 
N.  lacrimalis 


Foramen  opticum  (opened  from  above) 
'  N.  opticus 


Ala  parva  ossis 
sphenoidalis 
(cut  through) 


V.  ophthalmica  superior 
M.  rectus  superior 


N.  nasociliaris'"' 


—  M.  rectus  medialis 


N.  opticus’ 
A.  ophthalmica 
M.  rectus  lateralis' 

N.  oculomotorius 


-  Paries  medialis  orhitae 


M.  rectus  inferior 


—  V.  ophthalmica  inferior 


915.  Back  right  orbi- 

part  of  the  tal  cavity, 

viewed  from  in  front  and  above.  Magnification:  5:2. 

(The  fissura  orbitalis  superior  and  the  foramen  opticum  have  been  opened  from  above.) 


Annulus  tendineus 
communis  [ZinniJ 

M.  levator  palpebrae 
superioris 

M.  ohliquus  superior 


N.  trochlearis  ( 
N.  frontalis  J 


N.  lacrimalis^ 


V.  ophthalmica  superior  — 
M.  rectus  lateralis  -  ~ 
Lacertus  m.  recti  lateralis  -- 


Paries  lateralis  orbitae 


Fissura  orbitalis  inferior 


A.  ophthalmica 

N.  oculomotorius 

N. abducens 
Paries  medialis  orbitae 

M.  rectus  inferior 
V.  ophthalmica  inferior 

Foramen  rotundum 

Paries  inferior  orbitae 


iN.  nasociliaris 

/Paries  superior  orbitae 
I  /  ,  M.  rectus  superior 

M.  levator  palpebrae 
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916.  Origins  of  the  muscles  of  the  right  orbital 

cavity,  viewed  from  in  front.  Magnification :  3:2. 

(The  muscles,  vessels  and  nerves  have  been  cue  off  short.) 
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917.  Insertions  of  the  muscles  on  the  right  eyeball, 

viewed  from  in  front. 

(The  muscles  have  been  pulled  off  from  the  eyeball.) 


I 


918.  Insertions  of  the  muscles  on  the  right  eyeball, 

viewed  from  above.  viewed  from  the  viewed  from  below.  viewed  from  the 

medial  side.  lateral  side. 

The  Figs.  917  and  918  have  been  constructed  from  measurements  made  by  H.  Sattler. 

The  figures  indicate  millimeters;  s  =  m.  rectus  superior,  m  =  m.  rectus  medialis, 
i  =  m.  rectus  inferior,  1  =  m.  rectus  lateralis,  os  =  obliquus  superior,  oi  =  m.  obliquus 
inferior. 

4.  M.  obliquus  inferior  (see  also  Figs.  913,  914,  923,  924  and  932),  the  shortest  eye 
muscle,  arises  from  the  anterior  part  of  the  inferior  wall  of  the  orbit,  just  lateral  from  the 
beginning  of  the  canalis  nasolacrimalis,  passes  through  the  fat,  lateralward,  upward  and  back¬ 
ward,  beneath  the  m.  rectus  inferior,  to  the  posterior  half  of  the  eyeball  forming  an  angle  of 
about  50  0  with  the  visual  line  directed  straight  forward  and  enters  the  sclera  in  a  very  variable 
manner  by  a  tendon  about  10  mm  broad  at  the  horizontal  meridian;  the  line  of  insertion  is 
curved  so  as  to  be  slightly  convex  upward  and  is  distant  at  its  medial  end  by  about  4  mm  from 
the  external  axis  of  the  eye.  Action:  it  turns  the  anterior  pole  upward  and  lateralward  and 
rolls  the  upper  pole  lateralward.  The  influence  of  the  elevating  component  is  greatest  on  looking 
medianward,  that  of  the  rolling  on  looking  lateral  ward.  Innervation:  n.  oculomotorius. 
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919.  Contents  of  the  orbital  cavities,  viewed  from  above 

(after  H.  Sattler).  (On  the  left  side  the  mm.  levator  palpebrae  superioris  and  rectus  superior 
have  been  partly  removed  and  the  vessels  and  nerves  dissected  out;  on  the  right  a  horizontal 

section  has  been  made  at  a  somewhat  deeper  level.) 
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920  and  921.  Frontal  sections  through  the  right 

orbital  cavity,  viewed  from  in  front.  Magnification:  3:2. 

Close  in  front  of  the  foramen  opticum.  Midway  between  foramen  opticum  and  huibus. 
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922.  Frontal  section  through  the  right  orbital 

Cavity,  viewed  from  in  front  close  behind  the  bulbus. 

Magnification :  3:2. 
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923.  Vertical  section  through  the  eyeball, 

somewhat  schematic  (with  use  of  a  figure  by  H.  Virchow). 

Magnification :  7:5. 


Spalteholz,  Atlas.  6th  ed. 
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924.  Vertical  section  through  the  orbital  cavity, 

in  the  direction  of  the  n.  opticus  (after  H.  Sattler).  Magnification :  8:5. 

Fasciae  orbitales,  fascias  of  the  orbital  cavity  (see  also  Figs.  911,  913,  914,  919—923 
and  925).  The  eyeball,  with  the  exception  of  the  corneal  portion,  is  directly  ensheathed  by  a 
connective  tissue  membrane,  fascia  bulbi  [Tenoni]  (Tenon’s  capsule),  which  in  turn  is  again 
directly  connected  with  the  surrounding  fat.  This  capsule  has  a  lamellar  structure  and  is 
relatively  firm  and  of  somewhat  variable  thickness.  It  is  united  everywhere  with  the  sclera  and 
the  tendons  of  the  eye-muscles  (vide  infra)  by  delicate  reticular  tissue,  the  communicating  meshes 
of  which  are  spoken  of  as  the  spatium  interfasciale  [Tenoni]  (Tenon’s  space).  The  capsule 
is  continuous  in  front  with  the  conjunctiva  bulbi  and  conjunctiva  palpebrarum,  behind  it  ends, 
very  much  thinned,  at  the  point  of  entrance  of  the  optic  nerve  (a  little  removed  from  it  laterally). 
The  tendons  of  the  eye-muscles  pass  through  slits  in  the  capsule  to  the  hulbus.  Each  eye-muscle 
is  surrounded  in  the  anterior  half  by  a  fascia ,  fascia  muscularis ,  which  becomes  gradually 
thicker  passing  forward  and  wdiich  appears  as  a  tube-like  process  of  the  fascia  bulbi;  this 
fascia  ensheaths  in  front  a  continuation  of  Tenon’s  space,  and  somewhat  behind  the  point  ol 
passage  of  the  tendon  through  the  fascia  bulbi,  is  firmly  united  with  the  muscle  (see  Fig.  923). 
Tenon’s  capsule  is  attached  in  front  by  expanding  hands  laterally  to  the  lateral  orbital 
wall,  medially  to  the  fascia  situated  behind  the  pars  lacrimalis  m.  orbicularis  oculi  and.  besides 
near  the  tendon  of  the  m.  obliquus  superior  to  its  trochlea.  Tenon’s  space  projects  in  front 
as  far  as  beneath  the  conjunctiva  bulbi. 

The  orbital  cavity  is  lined  by  a  tolerably  thin  periosteum  known  as  the  periorbita;  this 
is  connected  behind  with  the  dural  sheath  of  the  n.  opticus  (see  p.  795),  partly  closes  the 
fissurae  orbitales  and  goes  ever  in  front  into  the  periosteum  of  the  hones  of  the  face;  in  the 
fissura  orbitalis  inferior  it  contains  the  thin  (not  illustrated)  m.  orbitalis,  innervated  by  the 
svmpathicus,  consisting  of  smooth  muscle  fibres  and  also  similar  isolated  bundles  in  other  places. 
The  space  between  the  eyeball,  the  optic  nerve,  the  muscles  and  the  lachrymal  glands  is  filled 
up  by  fatty  connective  tissue,  corpus  adiposum  orbitae,  fat  body  of  the  orbital  cavity,  through 
which  the  vessels  and  nerves  run. 
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925.  Right  Septum  orbitale,  viewed  from  in  front. 
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926.  Right  eye,  closed,  of  a  twenty-year  old  girl,  viewed  from 

in  front. 
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927.  Right  eye,  open,  of  a  twenty-year  old  girl,  viewed  from  in  front. 

(The  horizontal  lines  in  Figs.  926  and  927  correspond  to  one  another.) 

Palpebrae  (continued)  (see  also  Figs.  923, 924  and  928-932).  The  angulus  oculi  lateralis 
is  acute;  the  angulus  oculi  medialis  is  situated  somewhat  deeper,  is  a  lounued  evagination  o  e 
lid-slit  and  surrounds  the  lachrymal  lake,  lacus  lacrimalis. .  When  the  lids  aie  open,  a  sma 
club-shaped  elevation  of  the  conjunctiva,  caruncula  lacrimalis ,  is  visible  and  literal  tiom  i 
sickle-shaped  fold  of  the  mucous  membrane,  plica  semilunaris  conjunctivae,  concave  aterai- 
ward,  passes  from  the  fornix  superior  to  the  fornix  inferior  of  the  conjunctiva.  Ihe  lac  i)in<i 
lake  reaches  laterally  as  far  as  a  small  cone-shaped  elevation  of  each  eyelid,  papilla  lacnma  i  , 
upon  the  apex  of  which  directed  somewhat  backward,  the  lachrymal  tubule  begins  as  a 
punctate  opening,  the  punctum  lacrimale,  somewhat  larger  in  the  lower  lid  than  m  the  uppei. 
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928.  Right  eye,  with  lids  forcibly  pulled  apart,  of  a 

twenty-year  old  girl,  viewed  from  in  front.  (Tlie  eyeball  has  been  turned  to  thTriglit) 
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929.  Lid -plates  of  the  right  eye,  dissected  out, 

viewed  from  in  front.  Magnification:  4:3. 

(The  lid-plates  and  the  eye-muscles  have  been  dissected  out;  the  insertion  of  the  m.  levator 
palpebrae  superioris  has  been  removed,  and  the  conjunctival  sack  has  been  opened  from  in  front 

above  and  below  the  lid-plates.) 
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930.  Cross-section  through  the  upper  eyelid 


(after  H.  Sattler).  Magnification:  14:1. 
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the  conjunctival  sack. 
Its  firm  foundation  is 
formed  by  two  tough, 
saucer-like  connective 
tissue  discs,  the  lid- 
plates, tarsus  superior 
and  inferior ,  which 
are  united  with  the 
surrounding  tissue  and 
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the  lid- slit.  At  their  medial,  blunter  angles,  they  are  continuous  with  the  lig.  palpebrale 
mediale,  at  their  lateral  sharper  angles,  with  the  raphe  palpebralis  lateralis ;  the  upper  disc  is 
twice  as  high  as  the  lower.  In  the  substance  of  the  lid -plates  lie  the  glandulae  tar  sales 
[Meibomi],  in  the  upper  lid  30 — 40,  in  the  lower  lid  20 — 30,  usually  closely  crowded  into  a 
row,  running  approximately  vertically  through  the  whole  height  of  the  lid -plate  (see  also 
Fig.  931)  and  corresponding  in  their  fine  structure  with  the  sebaceous  glands;  on  account  of 
their  richness  in  fat  they  show  through  yellowish  upon  the  back  side  of  the  lid ;  their  excretory 
ducts  end  by  punctate  openings  on  the  free  margin  near  the  limbus  palpebralis  posterior.  Their 
secretion,  sebum  palpebrale,  is  rich  in  fat.  To  the  upper  margin  of  the  tarsus  superior  is 
attached  the  posterior  tendinous  expansion  of  the  m.  levator  palpebrae  superioris  and  the 
m.  tarsalis  superior  (see  p.  810),  to  the  lower  margin  of  the  tarsus  inferior  the  m.  tarsalis 
inferior  (see  Fig.  924),  a  bundle  of  smooth  muscle  fibres  which  passes  out  from  the  region 
of  the  fornix  conjunctivae  inferior. 
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931.  Lids  of  the  right  eye  with  the  lachrymal  glands, 

viewed  from  behind. 

(The  lids  have  been  loosened  from  the  subjacent  tissue;  the  muscle  has  been  for  the  most 

part  dissected  off.) 

,,  Pdlpebrae  (continued)  (see  also  Figs.  923,  924  and  928-930).  The  anterior  surface  of 
the  eyelids,  facies  anterior  palpebrarum,  is  formed  by  the  external  skin  which  goes  over  at  the 
tree  margin  of  the  lid  directly  into  the  tunica  conjunctiva  palpebrarum;  it  is  delicate  and  devoid 
ot  tat  and  presents  many  fine,  transverse  wrinkles,  in  middle  and  advanced  age  also  numerous 
vertical  tolds.  In  the.  region  of  the  lidplate,  pars  tarsalis  palpebrae,  it  is  firmly  united  with 
ttie  subjacent  tissue,  in  the  other  part,  pars  orbitalis  palpebrae,  more  loosely.  The  junction 
etween  these  two  portions  is  formed  in  the  upper  lid  by  the  sulcus  orbit opalpebralis  superior 
(see  tigs  926  and. 927),  a  curve  which  is  deep  when  the  lid-slit  is  open  and  above  which  the 
pars  orbitalis  projects  as  superior  palpebral  fold,  and  to  which  the  tendon  fibres  of  the 
m.  levator  palpebrae  superioris  are  attached;  in  the  lower  eyelid  a  feeble  corresponding  furrow, 
sulcus  orbit  opalpebralis  inferior,  is  visible  in  the  medial  half  only  (see  Figs.  926  and  927),  when 
the  m.  orbicularis  oculi  is  contracted  highly.  Beneath  the  loose  subcutaneous  connective  tissue 
ttie  m.  orbicularis  oculi  spreads  out  (see  p.  261),  bundles  of  which  directly  adjacent  to  the 
lid-slit  (m.  ciliaris  [ Riolani] ,  see  Fig.  930)  run  between  the  excretory  ducts  of  the  glandulae 
tarsales,  the  hair  follicles  of  the.  eyelashes  and  the  glandulae  ciliares*  [Molli] .  The  eyelashes, 
cilia,  appear  on  the  free  margin  of  the  lid  and  behind  the  limbus  palpebralis  anterior; 
they  are  arranged  generally  in  three  rows  and  stand  closely  together  and  are  more 
numerous  (100  150)  in  the  upper  lid  than  they  are  in  the  lower  (50 — 75);  they  are  stiff, 
directed  obliquely  downward  in  the  upper  lid,  obliquely  upward  in  the  lower  lid,  and  so  curved 
that  the  convexity  of  the  upper  is  turned  toward  that  of  the  lower.  The  eyelashes  possess 
glandulae  sebaceae,  sebaceous  glands,  like  other  hairs  and  usually  receive  the  mouths  of  the 
glandulae  ciliares  [ Molli ],  modified  sweat  glands  (see  Fig.  930).  The  posterior  surface  of  the 
lid  is  covered  by  the  tunica  conjunctiva  palpebrarum  (vide  infra). 

Conjunctiva ,  connecting  membrane  (see  also  Figs.  893, 895, 913, 923, 924  and  927— 930), 
is  a  mucous-membrane-like  continuation  of  the  external  skin  which  lines  the  posterior  surface  of 
the  lids  as  the  tunica  conjunctiva  palpebrarum,  then,  forming  the  upper  and  lower  transition 
folds,  fornix  conjunctivae  superior  and  inferior,  it  passes  over  upon  the  anterior  surface  of 
the  sclera  and  extends  on  in  front  of  the  latter  as  the  tunica  conjunctiva  bulbi  (see  pp.  797 
and  7.98)  as  far  as  the  cornea;  thus  when  the  lids  are  closed  it  forms  a  closed  sack,  the  con¬ 
junctival  sack,  the  anterior  wall  of  which  is  formed  by  the  lids  and  the  posterior  wall  by  the 
eyeball  (see  also  p.  818).  The  tunica  conjunctiva  palpebrarum  upon  the  tarsus  is  firmly  united 
with  the  subjacent  tissue  and  studded  with  minute  depressions;  above  the  tarsus  it  is  more 
loosely  attached  and  when  the  lid  is  open,  presents  coarse,  concentric  folds.  Small  mucous 
glands,  glandulae  mucosae  [ Krausei ],  which  are  looked  upon  as  accessory  lachrymal  glands, 
occur  on  the  fornix  conjunctivae  and  in  the  upper  margin  of  the  tarsus  superior.  Some  lymph- 
nodes,  noduli  lymphatici  conjunctivales,  not  always  distinctly  defined,  are  also  present  in  the 
fornix  and  its  neighborhood  under  normal  conditions. 
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M.  obliquus  inferior 


Mouth  of  the  ductus  nasolacrimalis 


Lachrymal  canals  of  the  right  eye,  viewed  from  in  front. 


The  medial  portion  of  the  lid -plates  have  been  cut  off,  the  lig.  palpebrale  mediale  has  been 

removed,  and  the  canalis  nasolacrimalis  opened.) 

Apparatus  lacrimalis,  lachrymal  apparatus ,  consists  of  the  lachrymal  gland, 
and  of  the  lachrymal  canals,  namely:  ductus  lacrimales,  saccus  lacrimalis  and  ductus  naso¬ 
lacrimalis.  The  lachrymal  gland  (see  Figs.  911,  913,  919,  922,  929  and  930)  is  of  a  reddish 
gray  color  and  consists  of  an  upper  and  lower  part  which  are  separated  from  one  another  by 
the  tendinous  expansion  of  the  m.  levator  palpebrae  superioris.  The  upper  part,  glandula  lacri¬ 
malis  superior,  is  oval  in  shape  and  varies  somewhat  in  size;  it  lies  directly  under  the  peri¬ 
orbita,  in  the  fossa  glandulae  lacrimalis  of  the  frontal  bone,  and  is  attached  there  by  laminae 
of  connective  tissue ;  it  reaches  lateralward  as  far  as  the  suture  between  the  frontal  and  zygo¬ 
matic  bones.  The  lower,  smaller  part,  glandula  lacrimalis  inferior,  is  more  loosely  constructed 
and  reaches  downward  as  far  as  the  fornix  conjunctivae  superior  and  the  lateral  angle  of  the 
eye.  Its  excretory  ducts,  ductuli  excretorii  [glandulae  lacrinialis] ,  consist  of  approximately 
twelve  delicate  tubules  which  open  in  the  conjunctival  sack,  just  in  front  of  the  fornix,  the 
lowermost  and  largest  at  the  level  of  the  lateral  angle  of  the  eye  (see  Fig.  931);  the  ducts  of 
the  upper  gland  perforate  the  lower  gland. 

The  tears,  lacrimae,  moisten  the  free  surface  of  the  eyeball,  are  dispersed  over  it  by 
the  lid-beating  and  when  the  lids  are  closed,  can  run  medianward  in  a  narrow  triangular  slit, 
sometimes  present,  rivus  lacrimalis,  which  remains  open  between  the  anterior  surface  of  the 
bulbus  and  the  free  margins  of  the  lids.  They  pass  into  the  lacus  lacrimalis  and  thence 
through  the  puncta  lacrimalia  (see  p.  818)  into  the  ductus  lacrimales,  lachrymal  tubules. 
These  are  two  thin-walled  canals,  about  10  mm  long,  which  run  at  first  for  a  short  distance 
vertically  (and  somewhat  medially);  they  then  turn  medianward  and  grasp  the  lig.  palpebrale 
mediale  between  them,  and  open,  finally,  into  the  tear  sack,  usually  separately,  more  rarely  by 
a  common  terminal  portion;  at  the  bend  of  each  duct  is  a  small  pear-shaped  dilatation, 
ampulla  ductus  lacrimalis.  The  tear  sack,  saccus  lacrimalis,  (see  also  Figs.  925  and  929), 
is  a  canal,  closed  above  like  a  blind-sack,  which  goes  over  below7  without  boundary,  into  the 
ductus  nasolacrimalis  and  above  receives  the  lachrymal  ducts  laterally.  It  fills  up  the  fossa 
sacci  lacrimalis  completely,  but  projects  with  its  pointed  cupola,  fornix  sacci  lacrimalis,  not  at 
all  or  only  slightly  beyond  the  lig.  palpebrale  mediale,  which  stretches  out  as  a  narrow 
curved  plate  from  the  crista  lacrimalis  posterior  to  the  proc.  frontalis  maxillae  and  is  fused 
with  the  wall  of  the  tear  sack  by  means  of  loose  tissue.  Laterally  the  tear  sack  is  also  covered 
by  the  periorbita  which  is  stretched  out  between  the  cristae  lacrimales.  Its  lumen  is  a  sagittally 
placed  slit.  The  nasolachrymal  duct,  ductus  nasolacrimalis,  a  membranous  canal  filling  up  the 
canalis  nasolacrimalis,  is  narrowest  at  the  upper  end  of  the  bony  canal  and  possesses  a  wider 
lumen  than  the  tear  sack.  Its  mucous  membrane  often  shows  small  folds  and  pockets.  It  opens 
in  the  lower  nasal  meatus  by  passing  obliquely  through  the  mucous  membrane,  usually  by  a 
longitudinally  oval  slit;  the  lip  of  mucous  membrane  which  guards  this  opening  above,  is  called 
the  plica  lacrimalis  [Hasneri]  (see  Fig.  983). 
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933.  General  view  of  the  right  external  ear  and 

middle  ear,  looked  at  from  in  front  and  externally. 

(Tlie  external  ear  lias  been  opened  by  a  frontal  section;  the  tympanic  cavity  and  Eustachian 
tuDe  have  been  opened  by  a  vertical  section  carried  obliquely  medianward  and  ventralward.) 

Organon  auditiis,  organ  of  hearing,  is  divisible  into  the  external  ear,  auris  externa, 
the  middle  ear,  auris  media,  and  the  internal  ear,  auris  interna. 

Auris  externa ,  external  ear  (see  also  Figs.  934—941),  is  formed  of  the  outer  ear 
proper,  auricula,  and  the  external  auditory  canal,  meatus  acusticus  externus. 

The  auricula,  or  outer  ear  proper  (see  also  Figs.  934—941),  is  an  oblong,  flat  fold 
ot  skm,  in  general  irregularly  shell-shaped,  which  surrounds  the  opening  of  the  external  acoustic 
canal;  it  is  approximately  twice  as  long  as  broad,  and  is  bent  in  and  out  in  different  directions, 
but  so  that  its  lateral  surface  is  essentially  concave  while  its  medial  surface ,  turned  toward 
the  skull,  is  convex.  .  It  contains  within  it  the  ear  cartilage,  cartilago  auriculae ,  consisting  of 
elastic  cartilage ,  which  is  chiefly  covered  only  by  thm  skin  and  so  determines  the  essential 
lorm  of  the  auricle,  but  below  it  is  somewhat  shorter  than  this.  The  ear  cartilage  is  continued 
in  front  and  below  directly  into  the  cartilago  meatus  acustici  externi  (see  Figs.  936  and  937) 
and  together  with  it  forms  a  half  tube,  open  above ;  the  posterior  limb  of  the  tube  belonging 
to  the  ear  cartilage  is  connected  with  the  anterior  limb  formed  by  the  cartilage  of  the  acoustic 
canal  and  of  the  lamina  tragi  by  a  narrow  intermediate  piece,  isthmus  car tilaginis  auriculae, 
the  lateral  margin  of  which  forms  the  deepest  part  of  the  incisura  intertragica  (see  p.  825) 
and  the  medial,  margin  of  which  helps  to  hound  the  corresponding  medial  notch  between  the 
two  limbs,  the  incisura  terminalis. 
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934.  Right  auricle,  viewed  from  without  (drawn  from  life). 
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935.  Right  auricle,  viewed  from  within. 

(The  auricle  has  been  removed  from  the  head  by  a  clean  cut.) 
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Cartilago  auriculae  (con¬ 
tinued)  (see  also  Figs.  934,  935 
and  938—940).  Its  posterior  and 
superior  markedly  curved  mar¬ 
gin,  turned  up  outward,  helix 
(ear  border),  arises  from  the 
cavity  of  the  auricle  by  means 
of  a  slightly  curved  projection, 
crus  helicis,  and  at  its  anterior 
margin  sends  a  small  nodule, 
spina  helicis ,  forward  and  down¬ 
ward;  below  it  ends  in  a  plate, 
cauda  helicis ,  curved  around 
forward,  which  is  separated  from 
the  neighboring  antitragus  by 
a .  deep  notch,  incisura  antitra- 
gicohelicina;  its  free,  tolerably 
sharp  edge  often  possesses,  in  the 
upper  part  of  the  posterior  por¬ 
tion,  a  small  process,  tuberculum 
auriculae  [Darwini] .  Funning 
approximately  parallel  to  the 
helix  upon  the  lateral  surface  is 
an  elongated  ridge,  anthelix; 
it  begins  in  front  and  above 
under  the  helix  hy  two  limbs 
which  _  converge  behind ,  crura 
anthelicis ,  which  include  be¬ 
tween  them  a  flat  depression, 
fossa  triangularis  [auriculae] ; 
behind,  it  is  separated  from  the 
helix  by  an  elongated  depression, 
scapha ,  and  below  it  goes  over 
into  the  antitragus,  often  insen¬ 
sibly,  sometimes  separated  from 
it  by  a  depression,  sulcus  auri¬ 
culae  posterior.  The  lower 
part  of  the  ear  cartilage  turns 
around  near  the  cauda  helicis 
and  forms  a  small  triangular 
plate,  projecting  free  upward, 
the  antitragus,  which  is  separ¬ 
ated  in  front  by  a  shallower 
or  deeper  notch,  incisura  inter- 
tragica,  from  the  lamina  tragi. 
This  quadrangular  disc  of  car¬ 
tilage  is  the  lateral  part  of  the 
cartilago  meatus  acustici  (see 
pp.  823  and  829)  and  forms  the 
basis  of  the  tragus  of  the  auri¬ 
cle;  it  overlies  the  opening  of 
the  external  acoustic  canal  like 
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936.  Right  ear  cartilage,  with 
its  attachments  to  the  bone, 

viewed  from  in  front  and  externally. 
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937.  Right  ear  cartilage,  isolated, 

viewed  from  without. 


a  valve  in  front,  and  not  rarely  Anti  tragus 

presents  on  its  upper  part  a 
small  tubercle,  tuberculum  su- 
pratragicum.  The  deep  depres¬ 
sion  between  the  anthelix,  tra¬ 
gus  and  antitragus ,  is  called 

the  concha  auricidae  and  is  incompletely  divided  by  the  crus  helicis  into  a  smaller  upper 
part,  cymba  conchae,  and  a  larger  lower  part,  cavum  conchae ,  which  leads  in  its  anterior 
portion  directly  into  the  meatus  acusticus  externus.  The  projections  present  on  the  convex 
medial  surface  of  the  auricle  correspond  to  the  fossa -like  depressions  of  the  concave  lateral 
surface,  and  are  correspondingly  designated :  eminentia  fossae  triangularis,  eminentia  scavhae 
and  eminentia  conchae. 
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938.  Cartilage  of  right  ear 
with  the  muscles, 

partly  dissected  out  of  the  auricle, 
viewed  from  the  outside. 


939.  Cartilage  of  right 
ear,  isolated,  with  the 
muscles, 

viewed  from  the  inside. 


Cartilago  auriculae  (continued)  (see  also  Figs.  935 — 937),  medial,  convex  surface.  The 
eminentia  fossae  triangularis  is  separated  from  the  eminentia  conchae  by  the  sulcus  anthelicis 
transversus ;  it  corresponds  to  the  lower  crus  anthelicis,  and  goes  over  arch-like  into  the  long 
fossa  anthelicis  which  is  directed  downward  and  which  causes  the  bulging  of  the  anthelix 
on  the  lateral  surface.  Upon  the  surface  of  the  eminentia  conchae  running  approximately 
horizontally  is  the  flat  sulcus  cruris  helicis,  corresponding  to  the  crus  helicis. 

The  cartilage  of  the  auricle  is  fastened  to  the  temporal  hone  by  a  more  or  less  con¬ 
necting  fibre-mass  in  which  are  distinguishable  three  bands  of  fibres,  ligamenta  auricularia 
[Valsalvae]  (not  illustrated):  the  lig.  auricular e  anterius  from  the  root  of  the  zygomatic  arch 
to  the  helix  and  lamina  tragi,  the  lig.  auriculare  superius  from  the  upper  margin  of  the 
porus  acusticus  externus  to  the  spina  helicis  and  the  lig.  auriculare  posterius  from  the 
lateral  surface  of  the  proc.  mastoideus  to  the  eminentia  conchae. 

The  cartilage  of  the  ear  possesses  small  intrinsic  muscles  composed  of  striped  fibres; 
they  are  pale,  usually  six  in  number,  of  very  variable  development,  all  innervated  by  the  n.  fa¬ 
cialis.  Upon  the  lateral  surface:  m.  helicis  major  from  the  spina  helicis  upward  to  the  helix ; 
m.  helicis  minor  upon  the  crus  helicis;  m.  tragicus  upon  the  lamina  tragi;  m.  antitragicus 
upon  the  antitragus  and  partly  to  the  cauda  helicis ;  these  two  are  said  to  narrow  the  entrance 
to  the  external  acoustic  meatus.  Upon  the  medial  surface:  m.  transversus  auriculae,  hori¬ 
zontal,  from  the  eminentia  scaphae  to  the  eminentia  conchae;  m.  obliquus  auriculae,  nearly 
vertical,  from  the  eminentia  fossae  triangularis  to  the  eminentia  conchae. 

The  auricula,  auricle  (see  also  Figs.  934  and  935)  (0.  T.  pinna),  is  completely  covered  by 
the  skin  on  its  lateral  surface  which  bridges  over  the  notch  between  the  crus  helicis  and  lamina 
tragi  and  transforms  it  into  a  groove,  incisura  anterior  [auris],  and  is  then  continued  into  the 
skin  of  the  cheek.  On  the  medial  surface  the  skin  covers  only  the  upper  and  posterior  part 
of  the  ear  cartilage  whence  it  curves  around  into  the  skin  of  the  head.  Below,  the  skin  over 
the  cauda  helicis  and  the  .antitragus  forms  a  flat,  rounded,  fatty  duplicature,  lobulus  auriculae, 
lobule  of  the  ear,  which  hangs  down  and  is  very  variable  in  different  individuals. 
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941.  Horizontal  section  through  the  right  external 

acoustic  canal,  viewed  from  above. 
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942.  Vertical  section  through  the  right  ear-drum, 

viewed  from  in  front.  Magnification:  6:1. 

(The  section  has  been  carried  approximately  frontally  through  the  external  acoustic  canal ;  medial 
from  this  it  has  been  carried  obliquely  forward  and  medianward.) 
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Meatus  acusticus  externus,  external  acoustic  canal  (see  Figs  933 _ 937  nmi  qjo  cuoi 

The  meatus  acusticus  externus  cartilagineus  (see  Figs.  933—942)  begins  laterallv  m 

wüicä  are  filled  up  by  connective  tissue;  it  is  fastened  firmly  (see  Kg  936)  in  front  and  X/i 
to  the  posterior  root  of  the  proc.  zygomaticus,  in  front  and  below  to the  fcta mar^n  of  the 
pars  tympamca  oss.  temporalis.  The  upper  and  posterior  somewhat  shorter  wa  1  Ttl  e  I  t 
lagmous  acoustic  canal  is  formed  by  a  connective  tissue  plate  which  unites  the  upper  margin  of  the 

and 'Selin  tbC  cartllage  ear  and  wittl  the  bone  and  is  attached  medially  to  the  upper 

posteno!  circumference  of  the  poms  acusticus  externus  (and  to  the  spina  supra  meatmn) 

hterallv  witTTi?“  acushcus  ™te™us  osseus  belongs  to  the  temporal  bone  (see  p.  9)-  it  bee-ins 

rÄiix-tsassÄ 

& £-  fiat'Ä  sir"“ w"“"  -  “» ~  w 

The  meatus  acusticus  externus  (see  Figs.  933  940  and  qaii  n  i 

thin  perichondrium  and  periosteum  and  Why a 

udth’  fjtp1Cli  111  }liG  re8'10!1  of  the  pars  tympana  is  thinner  than  above  and  inseparably  united 
thin  1th  Peiiosteum’  and  covers  the  lateral  surface  of  the  membrana  tympani  as  an  especially 
h-nnl/in'l  ^  i  ^  f?i°ü  0  th®  cartilaginous  part  are  to  be  found  numerous  strong  hairs  called 
and  the  glandulae  cerummosae,  ear-wax  glands,  which  secrete  the  cerumen 
wax.  The  acoustic  canal  is  subject  to  numerous  individual  variations  in  Ieno-th  lumen  and 
couise.  In  general  it  is  directed  horizontally  and  frontally,  but  slightly  curved  like  the  letter  S 
in  a  horizontal  and  vertical  plane,  so  that  in  the  horizontal  direction  it  is  curved  laterally  so  as  to 
onvex  forwaid,  and  medially  so  as  to  be  convex  backward;  in  the  vertical  direction  it  is 
convex  below  laterally,  and  convex  above  medially.  The  lateral  portion  of  the  curvature  belongs 
t  the  caitilaginous  part  and  is  longer  than  the  medial.  The  cross-section  of  the  lumen  is  irre 
gularly  oblong  elliptical;  its  long  axis  stands  approximately  vertically  lateralward  and  median- 
waid  approaehes  the  horizontal;  the  narrowest  part  is  the  junction  between  the  cartilaginous 
"  m°ny  P0rtlf011,  T1!®  m,edial  boundary  is  formed  by  the  membrana  tympani.  It  ks  due 

STÄ"  —  -  “•  «—  — 

The  ear-drum,  membrane,  membrana  tympani  (see  Figs.  933,  940—943  and  946—948)  is 
a  very  thin  smooth  membrane  (about  0,1  mm  thick),  stretched  out  between  the  external  acoustic 
cana!  and  the  cavity  of  the  tympanum,  separating  these  two  from  one  another  complete“ 
thus  separating  also  the  outer  ear  from  the  middle  ear.  It  is  subject  to  marked  individual 
variations  m  form,  size  and  obliquity.  V  UUcli 

.y-  ,  Tpe  membrana  tympani  is  usually  elh'ptical,  sometimes  quite  oval  and  has  a  longitudinal 

diameter  (obliquely  from  above  and  in  Iront  downward  and  backward)  from  9—10  mm  and  a 
transverse  diameter  of  8-9  mm.  It  is  stretched  out  in  the  sulcus  tympanicus  and  in  the 
mcisura  tympamca  [Kivim]  and  is  so  inclined  in  the  body  that  a  plane  passing  through  the 
su  cus  tympanicus  looks  medianward,  backward  and  upward;  corresponding  to  this  "is  the 
variable  length  of  the  walls  of  the  external  acoustic  canal  (see  above).  In  the  new-born,  the  incline 
is  such  that  the  membrana  tympani  stands  almost  horizontal.  The  small,  anterior  upper  portion 
situated  within  the  mcisura  tympanica,  is  loose  and  is  called  the  pars  flaccida;  it  reaches 
ciownwaid  as  far  as  the  button -like  prominentia  malleolaris  pushed  forward  by  the  nroc 

tSSfva  ei!  Jnd  as  far  as  t1W0  folds  going  out  from  the  spinae  tympanicae  and  converging 
towaid  this  point,  namely  the  shorter,  anterior  and  the  longer,  posterior  ear-drum  membrane 
folds  phca  membranae  tympani  anterior  and  posterior.  The  larger  inferior  portion  of  the 
membrana  tympani  is  tightly  stretched  and  is  called  the  pars  tensa;  it  is  drawn  in  so  as 
to  be  funnel-shaped  medianward,  by  the  tip  of  the  handle  of  the  hammer  imbedded  in  its 
substance,  so  that  upon  its  lateral  surface  there  occurs  a  flat  depression,  umbo  membranae 
tympani,  the  walls  of.  this  funnel  are  curved  so  as  to  be  convex  outward.  The  umbo  does 
not  lie  exactly  in  the  middle  but  is  displaced  somewhat  downward  and  forward.  On  the  external 
suriace  one  sees  a  whitish  stripe,  stria  malleolaris,  passing  from  the  prominentia  malleolaris 
to  the  umbo,  due  to  the  handle  of  the  hammer  situated  there  showing  through-  it  runs 
obliquely  from  in  front  and  above  backward  and  downward. 
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944.  Right  ear-drum 

as  viewed  through  speculum ;  from  life  (after  0.  Körner). 


Magn. :  ea.  6  :  1. 
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945.  Small  bones  of  the  right  ear, 

after  removal  of  the  ear-drum,  viewed  from  the  outside,  in  front  and  below. 

Magnification:  6:1. 

The  membrana  tympani  (continued) .  (see  also  Kgs.  933,  940—943  and  946—948)  is 
fastened  by  a  somewhat  thickened  margin,  limbus  membranae  tympani,  in  the  sulcus  tympa¬ 
nums  by  means  of  the  fibrocartilaginous  circular  pad,  annulus  fibrocartilagineus,  and  is  there 
sharply  marked  off  from  its  surroundings;  in  the  incisura  tympanica  [Eivini]  the  fibrocartila¬ 
ginous  ring  is  absent  and  the  skin  of  the  acoustic  canal  goes  over  gradually  and  without  sharp 
limit  into  the  membrane.  In  the  ear-drum  we  distinguish  four  sheets.  On  its  lateral  surface 
it  is  covered  by  the  stratum  cutaneum,  a  continuation  of  the  external  skin  which  is  somewhat 
thicker  m  the  region  of  the  stria  malleolaris  but  is  elsewhere  very  thin.  Hollowing  upon  this 
is  a  connective  tissue  membrane,  composed  of  a  lateral  layer  of  radial  fibres,  stratum  radiatum, 
m  which  stiff  fibres  run  approximately  radial  to  the  handle  of  the  hammer,  and  of  a  medial 
layer  of  circular  fibres,  stratum  circulare,  in  which  the  fibres  are  arranged  in  circles  closer 
together  at  the  periphery  than  near  the  centre;  both  layers  are  connected  with  the  annulus 
hbrocartilagineus ;  they  are  lacking  in  the  pars  flaccida.  The  medial  surface  is  covered  by  the 
stratum  mucosum,  a  continuation  of  the  mucous  membrane  of  the  tympanic  cavity. 

Spalteholz,  Atlas.  6th  ed.  "  KQ 
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946.  Right  ear-drum  with  handle  of  hammer, 

viewed  from  within,  behind  and  above.  Magnification:  6:1. 

(The  chorda  tympani  and  the  head  of  the  hammer,  with  the  folds  of  mucous  membrane  have 

been  removed.) 

Aavis  media,  middle  ear  (see Figs.  938, 940—942,945, 947, 948  and  952 — 957),  is  formed 
by  the  cavum  tympani  with  the  ossicula  auditus  and  by  the  tuba  auditiva  [Eustachii] . 

The  cavum  tympani,  tympanic  or  ear-drum  cavity  (see  Figs.  933,  940 — 942),  lies  within 
the  temporal  bone  so  that  it  is  bounded  laterally  and  in  front  by  the  squama,  and  the  pars 
tympanica,  medially  and  behind  by  the  pars  petrosa.  It  is  a  slit-like  air-containing  space  lined 
by  mucous  membrane  which  is  continuous  behind  and  lateralward  with  the  air-containing 
cellulae  mastoideae,  while  in  front  and  medianward  it  opens  into  the  pharynx  through  the 
tuba  auditiva  [Eustachii] ;  laterally  it  is  completely  separated  by  the  membrana  tympani  from 
the  external  acoustic  meatus  and  medially  by  the  basis  stapedis  and  the.  membrana  tympani 
secundaria  from  the  internal  ear.  Its  slit-like  space  forms  with  the  median  plane  an  angle 
of  about  45°.  Its  form  is  comparable  with  that  of  a  biconcave  lens,  the  broad  surfaces  of 
which  are  placed  vertically  and  correspond  to  the  medial,  posterior  and  lateral,  anterior  walls 
and  the  margin  of  which  forms  a  narrow  anterior,  inferior,  posterior  and  superior  wall;  the 
distance  between  the  medial  and  lateral  wTalls  varies  much  in  different  individuals,  but  is  wider 
behind  and  above  than  in  front  and  below  and  is  least  between  the  umbo  and  the  promontorium. 
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947.  Right  membrana  tympani  with  the  hammer 
and  the  chorda  tympani,  viewed  from  within,  behind  and  above. 

Magnification:  6:1. 

(The  folds  of  mucous  membrane  have  been  removed;  the  course  of  the  chorda  tympani 

and  of  the  n.  facialis  has  been  exposed.) 

Cavum  tympani  (continued). 

The  lateral  wall  (see  Figs.  940 — 942,  946  and  948)  is  in  large  part  occupied  by  the 
membrana  tympani,  and  is  therefore  designated  as  paries  membranaceus.  It  exceeds  the  limits 
of  the  membrana  tympaui  below  a  little  and  in  a  very  variable  manner,  considerably  on  the 
other  hand  above;  in  the  latter  situation  it  is  formed  by  a  bony  plate  which  extends  laterally 
over  the  end  of  the  external  acoustic  canal,  belongs  to  the  squama  temporalis  and  laterally 
hounds  the  pars  cupularis  of  the  recessus  epitympanicus  (see  p.  835).  In  front  the  lateral 
wall  goes  over  into  the  tuba  auditiva,  immediately  above  which  the  fissura  petrotympanica 
[Glaseri]  can  be  recognized  in  a  macerated  preparation. 
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948.  Right  membrana  tympani  with  hammer  and 

anvil,  viewed  from  within,  behind  and  above.  Magnification:  6:1. 

(The  fold  of  mucous  membrane ,  plica  incudis ,  passing  from  the  anvil  upward  and  the  fold 
running  forward  from  the  head  of  the  hammer,  the  two  of  which  hound  the  pars  cupularis  of 
the  recessus  epitympanicus  medianward,  are  not  shown  in  the  drawing.) 

Cavum  tympani  (see  also  Figs.  13,  983,  940 — 942  and  952)  (continued):  The  medial  wall 
adjoins  the  labyrinth  and  is  therefore  called  the  paries  labyrinthicus.  In  the  macerated  hone,  one 
notices  almost  in  its  middle  a  transversely  oval  opening,  fenestra  vestibuli,  vestibular  window, 
leading  into  the  vestibulum,  this  opening  being  situated  at  the  bottom  of  a  fossa,  fossula  fenestrae 
vestibuli  (see  also  Figs.  945,  952,  965—967).  Medial  from  it  and  to  the  front,  the  canalis  musculo- 
tubarius  passes  forward  and  the  posterior  end  of  its  septum  bends  lateralward  and  forms  the  pro¬ 
cessus  cochleariformis.  Beneath  this  the  promontorium,  a  large  projection  due  to  the  beginning 
of  the  basal  turn  of  the  cochlea,  goes  forward  medially  without  sharp  limit,  over  into  the  wall 
of  the  tuba  auditiva;  on  its  surface  is  a  groove,  sulcus  promontorii,  for  the  reception  of  the 
plexus  tympanicus  [Jacobsoni] ;  on  the  upper  end  of  the  main  groove  at  the  root  of  the  pio- 
cessus  cochleariformis  lies  an  opening  of  the  canaliculus  tympanicus  (see  p.  14).  On  the  in¬ 
ferior,  posterior,  sharply  cut-off  declivity  of  the  promontorium  a  triangular  fossa,  fossula  fenestrae 
cochleae,  leads  forward,  upward  and  medianward,  to  the  fenestra  cochleae,  cochlear  window, 
which  opens  into  the  beginning  of  the  basal  turn  of  the  cochlea  (in  its  scala  tympani); 
it  is  bordered  by  a  narrow  bony  ridge,  crista  fenestrae  cochleae,  to  which  the  membrana 
tympani  secundaria  is  attached. 
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The  fossula  fenestrae  cochleae  is  bounded  above  by  a  smooth  bony  projection,  subiculum 
promontorii,  which  passes  out  dorsalward  from  thepromontorium  and  forms  theinferior  boundary 
of  the  sinus  tympani,  a  deep  fossa,  going  over  above  into  the  fossula  fenestrae  vestibuli  and 
bounded  behind  by  the  eminentia  pyramidalis  and  the  prominentia  canalis  facialis.  Above  and 
behind  the  fenestra  vestibuli  is  the  canalis  facialis,  passing  in  a  curve  backward  and  downward 
to  vanish  behind  the  eminentia  pyramidalis.  It  is  separated  from  the  cavum  tympani  by  a  very 
thin  bony  leaflet  which  bulges  the  wall  lateralward  in  the  form  of  the  prominentia  canalis 
facialis.  Just  above  it  is  the  broad  bulging  of  the  wrnll  due  to  the  lateral  semicircular  canal 
and  called  the  prominentia  canalis  semicir cularis  lateralis.  These  two  bulgings  form  the 
medial  boundary  of  the  recessus  epitympanicus  (see  below).  The  inferior  wall,  paries  jugularis, 
goes  over  gradually  into  the  anterior  and  posterior  walls;  it  is  sometimes  smooth,  sometimes 
studded  with  numerous  nitches,  cellulae  tympanicae,  separated  by  bony  spicules,  and  contains 
one  opening  of  the  canaliculus  tympanicus  (see  p.  14).  At  the  boundary  toward  the  posterior 
wall,  there  often  projects  an  irregular  nodule,  prominentia  stycoidea  (see  Fig.  965),  which  corre¬ 
sponds  to  the  upper  end  of  the  proc.  styloideus.  The  wall  abuts  below  partly  on  the  fossa 
jugularis  and  varies  extraordinarily  in  thickness.  The  posterior  wall,  paries  mastoideus,  possesses 
below  many  cellulae  tympanicae  (see  above).  Just  near  the  sulcus  tympanicus  one  sees  in  it  a  fine 
opening,  the  apertura  tympanica  canaliculae  chordae  (see  Figs.  945,  947,  965  and  966),  and  at 
the  same  level,  farther  medianward,  a  small  wedge-shaped  elevation,  eminentia  pyramidalis, 
which,  at  its  tip,  possesses  a  small  opening  and  in  its  interior  an  elongated  cavity  (see  Fig.  961) 
for  the  m.  stapedius;  a  bony  spar  stretched  out  between  these  two  forms  the  lower  boundary  of 
a  depression,  sinus  posterior  (see  Figs.  952,  962  and  965) ;  following  upon  this  is  a  step-like 
place  in  the  upper  deepened  cartilaginous  surface  of  which,  fossa  incudis  (sea  Figs.  948,  952,  962 
and  965),  the  crus  breve  incudis  is  attached  by  means  of  the  lig.  incudis  posterius.  The  portion 
of  the  tympanic  cavity  lying  above  this  receives  the  head  of  the  hammer  and  the  largest  part  of 
the  anvil.  It  is  called  the  recessus  epitympanicus  (see  Figs.  933,  940,  942,  946 — 948  and  952) 
and  reaches  forward  and  downward  as  far  as  the  prominentia  canalis  facialis,  upward  as  far 
as  the  tegmen  tympani;  concerning  its  lateral  and  median  wTalls  see  p.  833  and  above.  Its 
uppermost  portion,  which  extends  downward  between  the  lateral  wall  on  one  side,  the  capitulum 
mallei,  corpus  and  crus  breve  incudis  and  the  folds  of  mucous  membrane  stretched  out  from 
them  to  the  upper  and  anterior  walls  on  the  other  side  (see  also  p.  839)  ends  below  in  the 
form  of  a  blind  sack,  called  the  pars  cupularis  (see  Fig.  948),  over  the  lig.  mallei  anterius.  The 
recessus  epitympanicus  is  directly  continuous  behind  with  the  antrum  tympanicum,  a  larger 
cavity  roofed  in  above  by  the  tegmen  tympani;  it  forms  the  entrance  to  the  very  variable 
cellulae  mastoideae  (see  also  p.  11).  The  upper  wall  of  the  tympanic  cavity,  paries  tegmentalis 
(see  Figs.  952  and  966),  is  formed  by  the  tegmen  tympani  (see  p.  13)  and  is  slightly  rough.  The 
anterior  wall,  paries  caroticus  (see  Fig.  952),  is  bony  only  in  its  lower  portion,  where  it 
possesses  cellulae  tympanicae  and  the  openings  of  the  canaliculi  caroticotympanici  (see  p.  15). 
It  is  formed  by  a  bony  leaflet  of  variable  thickness  which  separate  it  from  the  ascending  part 
of  the  canalis  caroticus  (see  Figs.  831,  940,  941  and  961).  Its  upper  part  is  occupied  by  the 
ostium  tympanicum  tubae  auditivae. 

Ossicula  auditus,  small  bones  of  the  ear  (see  Figs.  933,  940 — 952),  lie  in  the  upper 
part  of  the  tympanic  cavity,  are  articulated  with  one  another  and  form  a  chain  which  begins 
in  the  membrana  tympani  and  ends  in  the  fenestra  vestibuli.  They  show  considerable  individual 
variations.  (Development  see  p.  68.) 

1.  Malleus,  hammer  (see  Figs.  933,  942—949),  the  largest  of  them,  lies  farthest 
lateral  and  forward.  Its  upper  part,  capitulum  mallei,  head  of  hammer,  situated  in  the 
recessus  epitympanicus,  is  thick  and  club-shaped  and  presents  on  its  posterior  and  medial 
surfaces  an  elongated  approximately  saddle-shaped  articular  surface  for  the  corpus  incudis, 
which  encroaches  below  upon  a  toothlike  process,  tooth  or  cog  of  the  hammer.  The  head 
is  separated  by  a  constriction,  collum  mallei,  neck  of  the  hammer,  from  the  manubrium 
mallei,  handle  of  the  hammer;  the  latter  is  a  thin,  bony  rod,  oval  in  cross-section,  which  tapers 
off  toward  the  tip,  where  it  ends  like  a  spatula;  its  largest  cross-section  plane  is  perpendicular 
to  the  plane  of  the  membrana  tympani  with  the  middle  plate  of  which  the  handle  of  the 
hammer  is  fixed;  on  its  lateral  margin  it  has  a  cartilaginous  covering;  its  lateral  surface 
gives  rise  to  the  stria  malleolaris  (see  p.  829)  and  internally  it  is  covered  by  the  mucous 
membrane  of  the  tympanic  cavity.  With  the  head  of  the  hammer,  the  handle  forms  an  angle 
varying  according  to  race,  age  and  individual  (on  the  average  of  about  130°)  being  always 
somewhat  greater  on  the  right  than  on  the  left.  Its  angle  wdth  the  horizontal  plane  varies 
also,  and  amounts  on  the  average  on  the  right  to  about  50°,  on  the  left  to  45°.  Above  and 
laterally  the  handle  of  the  hammer  is  continued  into  the  small,  tapered  processus  lateralis, 
which  bulges  out  the  prominentia  malleolaris  of  the  tympanic  membrane.  From  the  anterior 
surface  of  the  neck,  there  passes  forward  the  thin  processus  anterior  [Folii]  which  appears 
longer  in  the  infant. 
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951.  Right  stirrup, 

viewed  from  above.  Magn.:  6:1.  medial  view. 


2.  Incus,  anvil  (see  also  Figs. 
942 ,  945  and  948) ,  has  approxi¬ 
mately  the  form  of  a  tooth  with 
two  roots.  To  the  crown  of  the 
tooth  corresponds  the  flattened  body, 
corpus  incudis;  on  its  free  basis  it 
presents  a  saddle-shaped  articular 
surface  which  encroaches  somewhat 
Basis  stapedis  upon  a  ridge  on  the  lateral  surface, 
the  tooth  or  cog  of  the  anvil,  and 
serves  for  the  reception  of  the  head 
of  the  hammer.  To  the  roots  of  the 
tooth  correspond  the  crus  breve  and 
crus  longum,  short  and  long  leg;  the  short  leg  is  thicker  and  plumper;  both  taper  out  toward 
their  tips  and  diverge  from  one  another  forming  an  angle  of  about  100°.  The  short  leg  is 
directed  horizontally  backward ;  its  tip  is  covered  with  cartilage  and  lies  in  the  fossa  incudis  (see 
p.  835).  The  long  one  runs  parallel  to  the  manubrium  mallei  and  lies  somewhat  medially  and  dor- 
sally  from  it.  On  the  medial  side  of  the  tip  of  the  long  leg  is  a  small  process,  processus  lenticularis. 

3.  Stapes,  stirrup  (see  also  Figs.  942,  944  and  952),  possesses  a  foot-plate,  basis  stapedis, 
two  legs,  crus  anterius  and  posterius,  and  a  small  head,  capitulum  stapedis.  The  foot-plate 
fills  up  the  fenestra  vestibuli  nearly  completely,  is  flat  and  possesses  an  upper,  convex  and  a  lower, 
straight  or  slightly  concave  margin.  The  two  legs  are  hollowed  out  groove-like  on  their  con¬ 
cave  side,  and  are  of  approximately  equal  length;  the  anterior  is  finer  than  the  posterior  and 
less  markedly  curved;  the  latter  possesses  near  its  capitulum  a  small  rough  area  for  the 
insertion  of  the  m.  stapedius.  Between  the  legs  and  the  foot  plate  is  stretched  out  a  thin 
connective  tissue  membrane,  membrana  obturatoria  stapedis  (not  illustrated).  The  capitulum 
is  very  variable  and  presents  on  its  lateral  free  end  a  small  articular  surface  covered  with 
cartilage  for  the  processus  lenticularis.  The  plane  of  the  stirrup  lies  approximately  horizontally 
and  is  laterally  inclined  somewhat  downward  (see  Fig.  952). 
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952.  Medial  wall  of  the  right  tympanic  cavity, 

lateral  view.  Magnification:  5:1. 

The  small  hones  of  the  ear  are  united  with  one  another  by  joints,  articulationes  ossi- 
culorum  auditus,  namely  by  the  syndesmosis  incudomalleolaris  (see  Fig.  948)  between  the  head 
of  the  hammer  and  the  body  of  the  anvil,  the  articulatio  incudostapedia  between  the  processus 
lenticularis  of  the  anvil  and  the  capitulum  stapedis  and  the  syndesmosis  tympanostapedia 
between  the  cartilage-covered  margins  of  the  fenestra  vestibuli  and  the  basis  stapedis,  the  inter¬ 
space  of  which  is  filled  up  by  a  ligamentous  mass,  lig.  annulare  basis  stapedis  (not  illustrated). 

The  small  hones  of  the  ear  are  fastened  in  the  wall  of  the  tympanic  cavity  so  that  the 
manubrium  mallei  is  inserted  in  the  membrana  tympani  and  the  basis  stapedis  is  fastened  in 
the  fenestra  vestibuli;  in  addition  there  are  interosseous  ligaments,  ligamenta  ossiculorum  auditus: 

1.  Lig.  mallei  anterius  (see  Figs.  945  and  947),  in  the  plica  malleolaris  anterior,  from 
the  proc.  anterior  [FoliiJ  mallei,  ensheathing  it ;  it  passes  into  the  fissura  petrotympanica  [Glaseri] 
and  goes  on  as  far  as  the  spina  angularis  of  the  sphenoid  hone. 

2.  Lig.  mallei  laterale  (see  Fig.  942),  diverging  from  the  neck  of  the  hammer  to  the 
spinae  tympanicae  major  and  minor  and  to  the  margin  of  the  incisura  tympanica  [Rivini]. 

3.  Lig.  mallei  superius  (see  Figs.  942,  947  and  948),  variable,  from  the  roof  of  the 
recessus  epitympanicus  downward  to  the  upper  end  of  the  head  of  the  hammer. 

4.  Lig.  incudis  posterius  (see  Fig.  948)  passes  from  the  crus  breve  incudis  to  the  posterior 
wall  of  the  tympanic  cavity  and  fastens  the  former  in  the  fossa  incudis. 

5.  Lig.  incudis  superius  (see  Fig.  948)  from  the  roof  of  the  recessus  epitympanicus  downward 
to  the  corpus  incudis;  it  is  only  a  bridge  of  mucous  membrane  and  contains  no  ligamentous  fibres. 
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953.  Cartilage  of  the  right  Eustachian  tube, 

viewed  from  below. 

(The  processus  styloideus  has  been  cut  off  at  its  root.) 

Musculi  ossiculorum  auditus. 

1.  M.  tensor  tympani  (see  Figs.  933,  942,  945 — 948  and  952),  spindle-shaped,  bipinnate 
lies  in  the  semicanalis  m.  tensoris  tympani  (see  p.  13)  the  bony  wall  of  which  is  completed 
by  a  tough  connective  membrane.  It  arises  from  the  upper  surface  of  the  cartilago  tubae  auditivae 
and  from  the  walls  of  the  canal  (especially  the  upper).  The  rounded  tendon  bends  around, 
almost  at  a  right  angle,  at  the  proc.  cochleariformis,  passes  lateralward  through  the  tympanic 
cavity,  covered  by  mucous  membrane,  and  becomes  attached  to  the  handle  of  the  hammer  near 
the  neck  of  the  hammer.  It  draws  the  manubrium  mallei  medianward  and  stretches  the  mem- 
brana  tympani.  Innervation:  u.  tensoris  tympani  (Y). 

2.  M.  stapedius  (see  Figs.  831,  945  and  952),  pinnate,  fills  up  the  cavity  situated  in  the  emi- 
nentia  pyramidalis  (see  Fig.  961).  Its  tendon  appears  at  the  tip  of  the  eminentia  pyramidalis,  bends 
somewhat  downward  at  an  obtuse  angle  and,  covered  by  mucous  membrane,  passes  forward  and 
medianward  to  the  posterior  margin  of  the  capitulum  stapedis.  It  moves  the  posterior  end  of  the 
basis  stapedis  somewhat  inward,  the  anterior  end  more  strongly  outward.  Innervation: 
n.  stapedius  (YII). 

Tunica  mucosa  tympani ,  mucous  membrane  of  the  tympanic  cavity  (see  Figs.  942,  946, 948 
and  952),  lines  the  surface  of  the  whole  tympanic  cavity,  of  the  cellulae  mastoideae,  of  the  small 
bones  of  the  ear,  of  the  membrana  tympani  (see  p.  831),  as  well  as  of  the  tendons  and  ligaments, 
as  a  thin  membrane  and  is  intimately  united  with  the  periosteum.  In  approaching  some  of 
these  structures,  duplicatures  or  folds,  plicae,  are  formed,  most  of  which  are  very  variable. 

The  most  constant  folds  are  the  following:  the  anterior  hammer  fold ,  plica  malleolaris 
anterior  (see  Figs.  946 — 948),  goes  off  from  the  membrana  tympani  between  the  spina  tympanica 
major  and  the  manubrium  mallei,  ensheaths  the  proc.  anterior  [Folii]  mallei,  the  lig.  mallei 
anterius ,  and  the  anterior  part  of  the  chorda  tympani ,  and  ends  in  a  free  concave  margin ; 
the  pocket  ending  blind  above,  situated  between  it  and  the  membrana  tympani,  is  called  the 
anterior  pocket  of  the  membrana  tympani,  recessus  membranae  tympani  anterior.  The 
larger,  posterior  hammer  fold,  plica  malleolaris  posterior  (see  Fig.  948),  goes  off  from  the 
membrana  tympani  between  the  spina  tympanica  minor  and  the  manubrium  mallei,  is  fastened 
behind  to  the  uppermost  part  of  the  sulcus  tympanicus,  encloses  below  the  posterior  part  of 
the  chorda  tympani  and  ends  with  a  free  concave  margin. 
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(continued)  (see  Figs.  942,  948 
and  952).  Between  the  posterior 
hammer  fold  and  the  membrana 
tympani  lies  the  posterior  pocket 
of  the  membrana  tympani  ,  re¬ 
cessus  membranae  tympani  poste¬ 
rior.  It  ends  blind  above  or  is 
continued  above  directly  into  the 
upper  pocket  of  the  membrana 
tympani,  recessus  membranae 
tympani  superior  (see  Fig.  942), 
enclosed  by  the  pars  flaccida  of 
the  membrana  tympani,  the  lig. 
mallei  laterale  as  well  as  the 
collum  and  proc.  lateralis  mallei; 
the  pocket  may  also  open  inward 

through  a  special  foramen.  From  the  roof  of  the  recessus  epitympanicus  a  vertical  fold, 
plica  incudis  (not  illustrated),  descends  to  the  corpus  and  crus  breve  incudis  and  a  similar 
fold  goes  from  the  head  of  the  hammer  to  the  anterior  wall;  they  help  to  form  the  medial 
wall  of  the  pars  cupularis  of  the  recessus  epitympanicus  (see  p.  835).  The  plica  stapedis  (see 
Fig.  952)  ensheaths  the  whole  stirrup  along  with  the  membrana  obturatoria  stapedis  and  the 
tendon  of  the  m.  stapedius  and  often  stretches  out  also  to  the  posterior  wall  of  the  tympanic 
cavity.  Over  the  fenestra  cochleae  the  mucous  membrane,  as  it  passes,  helps  to  form  the 
membrana  tympani  secundaria  (see  p.  854). 


957.  Near  the  ostium  pharyngeum  tubae 
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958  and  959.  Corrosion  preparation  of  the  right 
bony  labyrinth  of  the  ear.  Magnification :  6:1. 

Tuba  auditiva  [Eustachii] ,  ear  trumpet,  Eustachian  tube  (see  Figs.  596,  600—604 
983,  941,  942,  948  and  952—957),  unites  the  tympanic  cavity  with  the  pharynx,  runs  in  general 
obliquely  forward  medially  and  downward  and  divides  into  a  lateral  shorter  bony  part  and  a 
medial  longer  cartilaginous  part.  These  form  with  one  another  a  large  obtuse  angle  open  below, 
the  vertex  of  which  corresponds  to  the  narrowest  part  of  the  lumen,  the  isthmus  tubae  auditivae. 

The  bony  part,  pars  ossea  tubae  auditivae,  begins  in  the  anterior  wall  of  the  tympanic 
cavity  (see  p.  885)  with  the  oblong-oval  ostium  tympanicum  tubae  auditivae  and  includes 
the  semicanalis  tubae  auditivae  (see  p.  13).  Its  lumen  narrows  median  ward  and  is  approxi¬ 
mately  triangular;  the  upper  wall  is  formed  by  the  tegmen  tympani. 
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960.  Position  of  the  right  bony  labyrinth 

of  the  ear  in  the  skull,  viewed  from  above. 

(The  temporal  bone  is  considered  transparent  and  the  labyrinth  drawn  in  from  a  corrosion  preparation.) 

Tuba  auditiva  (continued)  (see  Figs.  596,  600—604,  933, 941,  942, 948  and  952—957)“  The 
medial  wall  of  the  bony  part  is  formed  partly  by  the  septum  canalis  musculotubarii  and  its 
connective  tissue  supplement  (see  p.  838),  partly  by  the  continuation  of  the  medial  wall  of  the 
tympanic  cavity  and  lies  laterally  very  close  to  the  canalis  caroticns  (see  also  Fig.  968)  The 
lateral  wall  is  shorter  than  the  others  and  consists  of  the  pars  tympanica  of  the  temporal  bone- 
the  lower  boundary  is  groove-like  and  near  the  tympanic  cavity  presents  several  variably  developed 
small  evaginations,  cellulae  pneumaticae  tubarii. 

The  cartilaginous  part,  pars  cartilaginea  tubae  auditivae,  reaches  as  far  as  the  ostium 
pharyngeum  tubae  auditivae  (see  p.  523),  its  form  being  essentially  determined  by  the  cartilaqo 
tubae  auditivae  which  consists  partly  of  hyaline,  partly  of  elastic  cartilage.  This  together  with 
the  broad  plate,  lamina  [cartilagims]  medialis,  which  is  somewhat  thickened  below,  forms  the 
whole  posterior,  medial  wall,  and  together  with  the  narrow,  upper  continuation  of  the  former  bent 
around  sharply  downward,  the  lamina  [cartilaginis]  lateralis,  forms  the  upper  part  of  the 
anterior,  lateral  wall ;  the  cartilage  directly  adjoins  the  bone  of  the  pars  ossea  and  laterally  is 
somewhat  longer,  since  there  the  bone  stops  sooner  (vide  supra).  The  upper  edge  of  the  cartilage 
is  united  firmly  along  and  under  the  fissura  sphenopetrosa  with  the  fibrocartilago  basalis,  the 
lateral  plate  adjoins  laterally  the  sulcus  tubae  auditivae  oss.  sphenoidalis  and  medially  the  posterior 
margin  of  the  proc.  pterygoideus.  The  lateral  wall  is  formed  beneath  the  lamina  lateralis  by 
the  fibrous  lamina  membranacea.  From  it  and  the  lamina  lateralis  arise  fibres  of  the  m.  tensor 
veil  palatini  (see  p.  524).  The  whole  inner  surface  of  the  Eustachian  tube  is  lined  by  mucous 
membrane,  tunica  mucosa.  This  is  very  thin  in  the  bony  part;  in  the  cartilaginous  part  it 
is  thicker  and  contains  numerous  mucous  glands,  glandulae  mucosae,  and  various  lymph 
nodules,  noduh  lymphatici  tubarii.  The  lumen  of  the  cartilaginous  part  is  slit-like  and  in 
the  middle  of  its  length  is  closed  when  the  velum  palatinum  is  loose. 
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961 
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Right  vestibule  and  semicircular  canals  in 
macerated  bone,  open  from  the  outside.  Magn. 


the 

5:1. 


(In  addition  the  canales  caroticus  and  facialis,  as  well  as  the  cavity  for  the  m.  stapedius  have 

been  opened  up.) 


Auris  interna ,  internal  ear ,  consists  of  a  hollow  space  in  the  hone,  the  bony 
labyrinth,  labyrinthus  osseus,  and  the  membranous  labyrinth,  labyrinthus  membranaceus, 
surrounded  by  it. 

Labyrinthus  osseus,  bony  labyrinth  (see  also  Figs.  958 — 960  and  962 — 970),  lies  within 
the  pars  petrosa  oss.  temporalis,  lateralward  adjoins  the  paries  labyrinthicus  of  the  tympanic 
cavity,  medianward  the  floor  of  the  meatus  acusticus  internus,  being  connected  through  the 
latter  with  the  skull  cavity.  It  is  surrounded  by  a  very  hard  layer  of  hone,  2 — 8  mm  thick, 
the  bony  labyrinthine  capsule  (see  Figs.  965  and  968),  which  in  the  fetus  and  new-horn  in  many 
places  reaches  the  surface  of  the  pars  petrosa,  in  others  is  separated  by  spongy  bony  substance 
distinctly  from  the  rest  of  the  bony  mass  of  the  pyramid  of  the  temporal  hone,  while  in  the 
adult  it  lies  more  in  the  interior  and  is  in  large  part  fused  with  the  compact  bony  substance 
of  the  neighborhood.  The  bony  labyrinth  is  almost  as  large  in  the  new-born  as  in  the  adult. 
It  surrounds  a  system  of  cavities  in  which  three  parts  may  be  distinguished:  a  middle,  the 
vestibule,  a  medial,  anterior,  the  cochlea,  and  a  lateral,  posterior,  the  three  semicircular  canals. 
The  bony  labyrinth  has  a  maximal  length  of  about  20  mm  and  lies  approximately  parallel 
to  the  posterior  surface  of  the  pyramid  of  the  temporal  bone;  thus  situated  the  cochlea 
lies  in  front  medially  and  below,  the  semicircular  canals  behind  laterally  and  above.  The 
basis  of  the  cochlea  adjoining  the  meatus  acusticus  internus  is  directed  parallel  to  the  plane 
of  the  posterior  semicircular  canal ;  both  run  approximately  vertically  and  form  an  angle  of  45 0 
with  the  median  plane,  as  does  the  plane  of  the  superior  semicircular  canal  which  stands 
perpendicular  to  both;  the  meatus  acusticus  internus  is  directed  nearly  horizontally  and  frontally. 
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962.  Right  cochlea  in  the  macerated  bone  open 
from  the  outside.  Magnification :  5:1. 

(The  canalis  caroticus  has  been  laid  open;  a  fine  probe  has  been  passed  through  the  fenestra 

cochleae.) 

The  vestibule,  vestibulum  (see  Figs.  958,  959,  961  and  965 — 967),  is  a  small  oval  cavity, 
the  wall  of  which  is  almost  everywhere  smooth.  Its  medial  wall  (see  Figs.  961,  965  and  967)  helps 
in  its  anterior  part  at  the  same  time  to  form  the  fundus  meatus  acustici  interni,  namely  the 
part  of  the  same  occupied  by  the  areae  vestibuläres.  On  it  (see  Fig.  967)  runs  a  delicate  ridge, 
crista  vestibuli,  which  begins  laterally  over  the  fenestra  vestibuli,  runs  at  first  obliquely  back¬ 
ward  and  downward,  but  then  straight  downward  and  marks  off  from  one  another  two  deepened 
areas  of  unequal  size.  The  posterior,  superior  elongated  oval  area,  recessus  ellipticus,  serves  for 
the  reception  of  the  utriculus  (see  p.  851)  and  contains  in  a  small  depression  the  apertura 
interna  aquaecluctus  vestibuli  (see  p.  11).  The  anterior,  inferior  rounded  area,  recessus  splnaericus , 
receives  the  sacculus  (see  p.  852)  and  in  its  middle  contains  a  small,  perforated  area,  macula 
cribrosa  media ,  in  which  open  the  fine  foramina  of  the  area  vestibularis  inferior  (see  p.  850) 
and  the  n.  saccularis  (see  p.  728)  arrives  in  the  vestibule. 
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giving  the  direction  of  the  sections  pictured  in  Figs.  965 — 968. 

The  vestibule,  vestibulum  (continued)  (see  Figs.  958,  959,  961,  962  and  965 — 967).  The 
crista  vestibuli  close  behind  and  over  the  fenestra  vestibuli  presents  a  variably  developed  prong, 
pyramis  vestibuli.  Upon  this  and  in  its  immediate  neighborhood  are  the  minute  openings 
which  correspond  to  the  foramina  of  the  area  vestibularis  superior  (see  p.  850)  and  serve  for 
the  passage  of  the  upper  branch  of  the  n.  vestibularis  (see  p.  727);  together  they  are  designated 
as  the  macula  cribrosa  superior.  Under  the  forked  posterior  end  of  the  crista  vestibuli  lies  a  small 
depressed  area,  recessus  cochlearis  (see  Figs.  965 — 967);  it  is  separated  behind  by  a  ridge 
from  the  opening  of  the  crus  ampullare  canalis  semicircularis  posterioris,  goes  forward  imme¬ 
diately  upon  the  beginning  of  the  lamina  spiralis  ossea  and  lamina  spiralis  secundaria  and 
receives  the  caecum  vestibuläre  of  the  ductus  cochlearis  (see  p.  858).  Close  behind  this  area, 
in  the  anterior  wall  of  the  ampulla  ossea  posterior  (see  Fig.  967),  a  small,  perforated  area, 
macula  cribrosa  inferior,  is  visible,  which  contains  the  openings  of  small  canals  beginning 
in  the  foramen  singulare  (see  p.  850)  and  through  which  the  n.  ampullaris  posterior  (see  p.  728) 
arrives  in  the  vestibulum.  The  recessus  cochlearis  leads  median  ward  directly  into  the  vestibular 
opening  of  the  scala  vestibuli  cochleae  (see  p.  849)  which  occupies  the  lowermost  portion  of 
the  medial  wall  of  the  vestibule. 

The  vestibule  is  connected  in  the  macerated  bone  in  front  laterally  with  the  tympanic 
cavity  through  the  fenestra  vestibuli  (see  p.  884) ,  in  which  the  foot-plate  of  the  stirrup  is 
fastened  by  the  lig.  annulare  basis  stapedis.  Opening  into  the  vestibule  besides  are  the 
semicircular  canals,  the  five  mouths  of  which  are  so  distributed  over  the  lateral  and  inferior 
walls  (see  Fig.  966)  that  the  crus  ampullare  of  the  lateral  canal  opens  over  the  fenestra 
vestibuli  and  over  it  the  crus  ampullare  of  the  superior  semicircular  canal;  behind  the  former  lies 
the  opening  of  its  crus  simplex  and  over  this  that  of  the  crus  commune,  and  in  the  posterior 
part  of  the  floor  the  opening  of  the  crus  ampullare  of  the  posterior  semicircular  canal  is  to 
be  found. 

Bony  semicircular  canals,  canales  semicirculares  ossei  (see  also  Figs.  958—961  and 
965—967),  are  three  nearly  semicircular  curved  bony  tubes,  each  of  which  is  connected  at  two 
places  with  the  wall  of  the  vestibule.  They  lie  in  three  planes  nearly  perpendicular  to  one 
another  and  together  form  a  right-angled  corner  (see  Figs.  958 — 960).  In  detail,  however,  these  angles 
as  well  as  the  form,  length,  width  and  curvature  of  the  semicircular  canals  are  subject  to  fairly 
great  variations,  but  are  alike  on  the  right  and  the  left  side  of  the  same  individuals.  The  shortest 
of  them,  canalis  semicircularis  lateralis,  is  directed  lateral  and  backward,  adjoins  lateralward 
and  forward  the  recessus  epitympanicus  and  there  causes  the  prominentia  canalis  semicircularis 
lateralis;  it  does  not  lie  exactly  in  a  („horizontal”)  plane  drawn  through  the  lowest  points  of 
both  infraorbital  margins  and  the  highest  points  of  both  ear-openings  but  forms  with  it  an 
angle  of  about  24°,  open  lateralward,  dorsalward  and  downward. 
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965.  Transversal  section  through  the  right  tem¬ 
poral  bone,  lower  half,  viewed  from  above.  Magnification:  5:1. 

Concerning  the  direction  of  the  section  see  Figs.  968  and  964. 

(The  crus  commune,  which  was  not  struck  by  the  section,  has  been  subsequently  opened.) 

Bony  semicircular  canals  (continued)  (see  Figs.  958—961,  966  and  967).  The  two 
other  semicircular  canals  run  in  approximately  vertical  planes  (see  p.  842);  one  of  them,  canalis 
semicircularis  superior ,  stands  at  right  angles  to  the  axis  of  the  pyramid  of  the  temporal 
bone,  and  usually  gives  rise  on  its  facies  anterior  to  the  projecting  eminentia  arcuata,  the  other, 
the  longest  of  all,  canalis  semicircularis  posterior,  lies  nearly  parallel  to  the  facies  posterior 
pyramidis  and  goes  above  and  below  considerably  beyond  the  plane  of  the  lateral  semicircular 
canal.  Each  of  them  deviates  in  part  somewhat  from  its  plane  and  so  presents  a  slight 
surface,  curvature” ;  the  posterior  and  superior,  viewed  from  the  side,  appear  slightly  S-shaped, 
the  horizontal  curved  .  so  as  to  be  slightly  C-shaped.  The  lumen  of  each  semicircular  canal 
has  the  form  of  an  ellipse  the  largest  diameter  of  which  falls  in  the  plane  of  the  canal ;  it  is 
largest  (measured  at  the  vertex  of  the  semicircular  canal)  in  the  posterior  canal,  smallest  in 
the  superior. 
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966.  Vertical  section  through  the  right  temporal 

bone,  lateral  portion  viewed  from  the  medial  side. 

Magnification :  5:1. 

(For  the  corresponding  medial  portion  see  Fig.  967.)  Concerning  the  direction  of  the  section 

see  Figs.  963  and  964. 

Bony  semicircular  canals  (continued)  (see  also  Figs.  958 — 961,  965  and  967).  One  of  the 
two  ends  of  each  semicircular  canal  presents  a  flash-like  dilatation,  ampulla  ossea;  the  corre¬ 
sponding  limb  of  the  semicircular  canal  is  called  the  crus  ampullare,  the  other  non-dilated  one, 
the  crus  simplex.  The  ampullae  osseae  vary  somewhat  in  length  and  width,  that  of  the  lateral 
semicircular  canal,  ampulla  ossea  lateralis,  and  that  of  the  superior  semicircular  canal,  ampulla 
ossea  superior,  lie  at  their  lateral  ends,  that  of  the  posterior  semicircular  canal,  ampulla  ossea 
posterior,  at  its  inferior  end.  The  two  ends  of  the  lateral  semicircular  canal  open  separately 
into  the  vestibule;  the  same  is  also  true  of  the  crura  ampullaria  of  the  posterior  and  of  the 
superior  semicircular  canal,  the  former  on  the  lower  wall,  the  latter  close  to  the  upper  wall 
of  the  vestibulum.  The  simple  limbs  of  the  superior  and  posterior  semicircular  canals  unite 
on  the  contrary  to  form  a  common  round  limb,  crus  commune,  3 1/2 — 4  mm  long,  which  forms 
an  angle  of  40 — 50°  with  the  horizontal  plane  (see  p.  844)  and  opens  directly  behind  and 
over  the  crus  simplex  of  the  lateral  semicircular  canal  into  the  vestibule. 
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Ve:tlcal  section  through  the  right  temporal 

Uüne’  medial  portion,  vieAved  from  the  lateral  side.  Magnification:  5:1. 

(The  corresponding  lateral  portion  is  shown  in  Fig.  966.) 

Concerning  the  direction  of  the  section  see  Figs.  963  and  964 
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968.  Vertical  section  through  the  right  cochlea, 

medial  portion  viewed  from  the  lateral  side.  Magnification:  6:1. 

Concerning  the  direction  of  the  section  see  Figs.  963  and  964. 

Cochlea  (continued)  (see  also  Figs.  958—962,  965—967  and  969).  The  axial  space  of 
the  cochlea  around  which  the  canalis  spiralis  is  coiled  consists  of  spongy  bone-substance  and 
is  called  the  modiolus  (spindle);  this  represents  at  the  same  time  the  inner  wTall  of  the  canal; 
the  outer  wall  of  the  canal  is  formed  by  the  compact  bony  capsule  of  the  labyrinth  (see  p.  842) 
and  is  connected  with  the  spindle  by  thin  lamellae  of  bone,  which  at  the  same  time  form  the 
septa  between  the  neighboring  turns.  The  modiolus  is  hollowed  out  on  that  surface  which  is 
turned  toward  the  fundus  meatus  acustici  interni,  basis  modioli,  almost  as  far  as  half  the  height 
of  the  first  turn  and  there  forms  the  floor  of  the  area  cochleae  (see  p.  850).  The  spindle  is 
perforated  by  one  larger  or  several  smaller  canals,  canales  longitudinales  modioli,  running 
parallel  to  the  axis.  At  the  apex  the  spindle  goes  over  into  a  thin,  compact  bony  layer,  lamina 
modioli  (see  also  higs.  962,  965  and  969),  around  which  the  end  of  the  apical  turn  curves; 
the  lamina  modioli  ends  by  a  concave  margin,  is  attached  to  the  cupula  and  goes  over  directly 
into  the  septum  between  the  second  and  the  third  turn.  The  diameters  of  the  lumen  of  the 
canalis  spiralis  cochleae  parallel  and  perpendicular  to  the  axis  of  the  modiolus  are  almost  equal 
(about  2  mm)  in  the  first  half  of  the  basal  turn;  in  the  second  half  of  the  basal  turn  and  in  the 
middle  turn,  the  height  (parallel  to  the  axis)  is  2  mm,  the  breadth  (perpendicular  to  the  axis) 
l.o  mm,  in  the  third  turn  the  height  quickly  diminishes  and  the  breadth  exceeds  it. 
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969.  Cupula  of  the  right  bony  chochlea,  opened, 

viewed  from  the  outside.  Magnification:  15:1. 
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970.  Right  internal  aCOUStic  canal,  viewed  from  the  medial 

side.  Magnification:  6:1. 

(The  upper,  posterior  and  inferior  walls  have  been  in  large  part  removed. , 

Meatus  acusücus  internus ,  internal  acoustic  canal  (see  also  p.  11  and  Figs  960,  965 
and  968),  is  a  short  canal  running  nearly  transversely  and  frontally,  the  lumen  ol  which  varies 
individually  and  which  begins  medial  in  a  transversely  oval  opening,  porus  acusücus  internus, 
bounded  by  a  sharp  lateral  and  blunt  medial  margin;  the  lateral  end,  fundus  meatus  acustici 
interni,  floor  of  the  internal  acoustic  canal,  is  closed  by  a  bony  plate,  which  is  in  large 
part  also  the  medial  wall  of  the  vestibule  and  cochlea.  It  is  divided  into  an  upper  ana  a 
lower  area  by  a  horizontal  sharp  ridge,  crista  transversa.  The  upper  smaller  area,  in  an 
anterior  depression,  area  n.  facialis,  contains  the  internal  opening  of  the  canalis  acia  is 
[Falloppii]  (see  p.  14)  and  in  a  posterior  funnel-shaped  depression,  area  vestibularis  superior, 
contains  several  delicate  openings  of  small  canals  which  conduct  the  branches  of  the  upper 
terminal  ramus  of  the  n.  vestibularis  (see  p.  727)  to  the  macula  cribrosa  superior  of  the  vestibule 
(see  p.  844).  The  lower,  larger  area  presents  in  front  a  rounded  depression,  area  cochleae,  in 
which  begins  a  broad,  spiral  band,  curved  like  the  cochlea,  of  variably-sized  openings,  tractus 
spiralis  foraminosus,  which  ends  in  the  lateral  part;  these  foramina  carry  the  bundles  ol  the  n. 
cochlearis  directly  to  the  basal  turn  or  through  the  canales  longitudinales  modioli  to  the  middle 
and  apical  turns.  In  the  poscerior  part  of  the  inferior  area,  close  below  the  crista  transversa, 
lies  an  area  with  small  openings,  area  vestibularis  inferior,  which  conducts  the  bundles  o 
the  n.  saccularis  (see  p.  728)  through  small  canaliculi  to  the  macula  cribrosa  media  ol  the 
vestibule  (see  p.  843),  and  somewhat  medianward  and  behind  it  is  to  be  found  a  single,  larger 
opening,  foramen  singulare,  whence  the  n.  ampullaris  posterior  (see  p.  728)  passes  through 
a  longer,  delicate  canaliculus  to  the  macula  cribrosa  inferior  (see  p.  844). 
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971.  Scheme  of  the  right  bony  and  membranous 

labyrinth.  Magnification:  5:1. 

(The  perilymphatic  space  is  shown  in  white,  the  endolymphatic  in  red.  The  lateral  semicircular 

canal  it  not  shown.) 

Labyrinthus  membranaceus,  membranous  labyrinth  (see  also  Figs.  972—977),  is  a  system 
of  connective  tissue  tubes  which  contain  the  terminations  of  the  n.  acusticus,  lined  by  epithelium 
and  filled  by  a  clear  fluid,  endolympha,  poor  in  albumen.  These  tubes  or  canals  all  com¬ 
municate  with  one  another  but  are  completely  shut  off  from  the  outside  and  lie  in  the  spaces 
of  the  bony  labyrinth,  the  forms  of  which  they  approximately  repeat.  Their  transverse  diameter 
is  everywhere  smaller  than  that  of  the  bony  canals  concerned,  and  there  remains  between  their 
delicate  wall  and  the  bone  a  system  of  communicating  spaces  which  are  lined  with  endo¬ 
thelium,  containing  a  clear,  somewhat  thinner  fluid,  perilympha ,  poor  in  albumen,  and  together 
are  known  as  the  spatium  perilymphaticum. 

In  the  vestibulum  the  membranous  labyrinth  is  formed  by  the  two  vestibular  saccules, 
the  utriculus  and  the  sacculus.  The  utriculus  (see  also  Figs.  972,  973  and  976)  is  an  approxi¬ 
mately  tube -shaped  vesicle  directed  from  above  and  in  front  downward  and  backward;  it  lies 
in  the  recessus  ellipticus  of  the  vestibule  (see  p.  843) ,  is  there  in  large  part  fairly  firmly 
attached  to  the  bone  by  connective  tissue,  and  by  the  bundles  of  the  n.  utricularis  emerging 
from  the  macula  cribrosa  superior,  hut  otherwise  separated  by  perilymphatic  spaces  from  the 
wall  of  the  vestibule.  The  upper  slightly  constricted  part  presents  on  its  anterior,  lateral  sur¬ 
face  an  oval  thickened  place  of  a  whitish  color,  macula  acustica  utriculi,  in  which  the  fibres 
of  the  n.  utricularis  (see  p.  727)  terminate. 

In  the  utriculus  open  the  three  membranous  semicircular  canals ,  ductus  semicirculares, 
which  lie  in  the  three  bony  semicircular  canals,  correspond  to  them  exactly  in  arrangement 
and  course,  and  are  distinguished  accordingly  as  ductus  semicircularis  lateralis,  superior, 
'posterior ;  they  empty  by  five  openings  into  the  utriculus.  Each  membranous  semicircular  duct 
lies  eccentrically  on  the  convex  side  of  the  bony  canal,  and  its  diameter  is  only  one-third  of 
that  of  the  bony  canal;  the  perilymphatic  space  is  also  very  large  here  and  is  crossed  by 
single  strands  of  connective  tissue.  Corresponding  to  the  three  ampullae  osseae  there  are  also 
three  ampullae  membranaceae  in  the  membranous  ducts,  which  analogous  to  the  bony  ones 
are  designated  ampulla  membranacea  lateralis,  superior,  posterior ;  they  represent  very  marked 
dilatations  of  the  membranous  ducts,  appear  sharp  and  large  on  the  concave  side  of  the  ducts 
and  much  more  completely  fill  up  their  bony  space;  each  of  them  presents  on  its  surface 
corresponding  to  the  convex  side  of  the  semicircular  canal  a  transverse  groove,  sulcus  ampidlaris, 
in  which  the  n.  ampullaris  (seepp.  727  and  728)  enters,  and  a  sickle-shaped  ridge,  crista  ampullaris, 
projecting  thence  into  the  lumen. 
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972.  Right  membranous  labyrinth  of  an  adult, 

partially  exposed,  lateral  and  front  view.  Magnification:  5:1. 

(The  lateral  and  upper  portions  of  the  bony  capsule  of  the  labyrinth  have  been  removed  in  a  decal¬ 
cified  temporal  bone.  The  scala  vestibuli  has  been  opened  only  at  its  beginning  and  at  its  end.) 

Labyrinthus  membranaceus  (continued)  (see  also  Figs.  971  and  973 — 977).  The  sacculus  is 
a  flattened  oval  vesicle  with  its  long  diameter  vertically  placed ;  it  lies  in  the  recessus  sphaericus 
of  the  vestibule  (see  p.  843),  is  fairly  firmly  attached  to  the  bone  there  by  connective  tissue 
and  the  bundles  of  the  n.  saccularis  emerging  from  the  macula  cribrosa  media,  but  otherwise 
is  separated  from  the  walls  of  the  vestibule  by  a  large,  perilymphatic  space.  Its  lower  end 
narrows  gradually  to  become  the  ductus  reuniens  [Henseni] ,  a  delicate  duct,  0.5  mm  wide, 
1  mm  long,  connecting  the  sacculus  with  the  ductus  cochlearis  (see  p.  853).  On  the  medial, 
anterior  surface  of  the  sacculus  a  thickened  area,  macula  acustica  sacculi,  can  be  made  out 
in  which  the  fibres  of  the  n.  saccularis  (see  p.  728)  terminate.  The  sacculus  is  not  directly 
connected  with  the  utriculus,  but  only  indirectly  through  the  ductus  endolymphaticus ;  this 
arises  as  a  very  fine  canal  from  the  posterior  wall  of  the  sacculus,  receives  the  short  and  very 
fine  ductus  utriculosaccularis  which  goes  off  from  the  anterior,  medial  wall  of  the  utriculus, 
and  then  passes  through  the  aquaeductus  vestibuli  to  the  posterior  surface  of  the  pyramid  of 
the  temporal  bone;  it  ends  there  in  a  flattened  caecal  dilatation,  saccus  endolymphaticus,  which 
is  situated  just  below  the  apertura  externa  aquaeductus  vestibuli  in  a  duplicature  of  the  dura 
mater  encephali  and  is  not  connected  with  the  surrounding  lymph  spaces. 
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973.  Right  membranous  labyrinth  of  an  adult. 

isolated,  medial  and  posterior  view.  Magnification:  5:1. 

Labyrinthus  membranaceus  (continued)  (see  also  Figs.  97 1 ,  972  and  974—977).  The  cochlear 
part  of  the  membranous  labyrinth  is  formed  by  the  ductus  cochlearis.  This  begins  in  the 
recessus  cochlearis  of  the  vestibule,  extends  within  the  canalis  spiralis  cochleae  as  a  narrow 
spirally  turned  duct  as  far  as  the  end  of  the  apical  turn  where  it  ends  blind ;  near  its  beginning 
it  is  united  with  the  sacculus  by  the  ductus  reuniens  [Hensenij.  It  is  in  large  part  triangular 
m  cross-section  (see  Fig.  977).  Its  outer  wall  unites  with  the  thickened  periosteum  of  the  inner 
surface  of  the  cochlear  canal.  Its  wall  parallel  to  the  base  of  the  cochlea  runs  in  the  direction 
of  the  lamina  spiralis  ossea  from  its  free  margin  to  the  ligamentum  spirale  cochleae,  a  ridge- 
hke  projection  of  the  periosteum  of  the  outer  wall;  it  consists  of  a  fibrous  plate  of  connective 
tissue,  lamina  oasilans,  and  supports  the  organon  spirale  [Cortii],  an  epithelial  structure  which 
contains  the  termination  of  the  fibres  of  the  n.  cochlearis  (see  p.  728).  The  third  wall,  membrana 
vestibularis  [Reissnen],  is  remarkably  thin,  arises  from  the  lamina  spiralis  ossea  near  its  free 
margin  and  passes  at  an  angle  of  approximately  45 0  to  the  outer  wall.  The  ductus  cochlearis 
thus  separates  two  perilymphatic  spaces  from  one  another,  of  which  that  near  the  membrana 
vestibularis  is  called  the  scala  vestibuli,  that  near  the  lamina  basilaris,  the  scala  tympani  In 
the  apical  turn  (see  Fig.  974)  the  somewhat  flattened  ductus  cochlearis  projects  beyond  the 
hamulus  laminae  spiralis,  its  blind  end,  caecum  cupulare,  being  deposited  in  the  cupular  cavitv 
of  the  apical  turn  and  so  helping  to  form  the  helicotrema  (see  p.  849).  The  beginning  of  the 
ductus  cochlearis  is  also  in  the  form  of  a  blind-sack,  and  projects  a  little  beyond  the  openim- 
of  the  ductus  reuniens  [Hensenij;  this  portion  is  called  the  caecum  vestibuläre  and  rests  in 
the  recessus  cochlearis  of  the  vestibule  (see  p.  844).  The  perilymphatic  space  communicates 
with  the  cavum  subarachnoideale  by  a  fine  canal,  ductus  perilymphaticus ,  situated  in  the 
canaliculus  cochleae,  near  the  v.  canaliculi  cochleae. 
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Tlie  fenestra  cochleae  is 
closed  by  a  thin  connective 
tissue  membrane,  membrana 
tympani  secundaria  (acces¬ 
sory  ear-drum  membrane) 
(see  Fig.  975),  which  arises  on 
the  crista  fenestrae  cochleae 
(see  p.  835)  and  is  usually 
bulged  somewhat  into  the 
scala  tympani ;  its  lateral 
surface  is  covered  by  the 
mucous  membrane  of  the 
tympanic  cavity  which  is  con¬ 
tinued  upon  it  with  one  or 
several  folds. 

Bloodvessels  of  the 
internal  ear ,  vasa  auris 
internae  (see  Figs.  976  and 
97  7 ).  The  single  afferent  vessel 
is  the  a.  auditiv  a  interna  (see 
also  p.  422)  which  enters  the 
internal  acoustic  meatus  along 
with  the  n.  acusticus ;  there  it 
divides  into  rami  vestibuläres 
and  the  ramus  cochleae.  The 


974.  Cupula  of  the  right  cochlea, 

opened,  viewed  from  the  outside.  Magnification:  15:1. 
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former  pass  with  the  single 
nerve  branches  to  the  saccu- 
lus,  utriculus  and  the  mem¬ 
branous  semicircular  canals, 
form  a  rich  vascular  net-work 
on  the  maculae  acusticae  and 
ampullae  membranaceae  and 
send  branches  to  the  lining 
of  the  spatium  perilymphati- 
cum;  one  of  these  branches 
goes  over  to  the  first  third 
of  the  basal  turn  and  anasto¬ 
moses  there  with  a  branch 
of  the  ramus  cochleae.  The 
ramus  cochleae  enters  the 
spindle ,  usually  sends  two 
branches  to  the  rest  of  the 
basal  turn,  and  by  its  ter¬ 
minal  branch  supplies  the 
whole  middle  and  apical 
turn ;  these  branches  run  in 
the  modiolus  close  to  the 
origin  of  the  lamina  spiralis 
ossea  and  give  off  terminal 
branches  continuously:  1.  to 
the  ganglion  spirale  cochleae, 
2.  into  the  lamina  spiralis 
ossea  as  far  as  the  organon 
spirale  [Cortii]  and  3.  in  the 
wall  of  the  scala  vestibuli  as 
far  as  the  lig.  spirale  cochleae. 
The  vv.  vestibuläres  collect 
the  blood  from  the  capillary 

domains  of  the  semicircular  ducts  and  the  vestibular  saccules;  they  form  in  largest  part  the 
delicate  v.  aquaeductus  vestibuli,  run  in  separate  canals  and  empty  into  the  sinus  petrosus 
superior;  a  part  of  them  open  also  into  the  v.  canaliculi  cochleae  (see  p.  856).  The  capillary 
domain  of  the  lamina  spiralis  empties  its  blood  through  radial  vessels  in  the  vein  of  the 
spiral  lamina  which  runs  along  the  origin  of  the  lamina  spiralis  and  empties  into  the  two 
spiral  veins  at  the  beginning  of  the  basal  turn. 


Subiculum  promontorii  ' 


Fossula  fenestrae  cochleae , 


975.  Right  membrana  tympani 

secundaria,  lateral  and  inferior  view. 
Magnification :  12:1. 
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977.  Section  through  the  basal  and  middle  turns  of 

the  cochlea,  schematic  (after  F. Siebenmann).  Magnification:  about  18:1. 
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e  a  yrinth  of  the  right  ear,  somewhat  schematic,  viewed 
from  the  medial  side  (after  description  of  F.  Siebenmann). 

Magnification:  about  6:1.  V  Rony  capsule  of  the  middle  turn 

(The  bony  capsule  has  been 
only  partly  removed  from  the 
cochlea.) 
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978.  Cartilages  of  the  external  nose,  dissected  out, 

viewed  from  the  right  and  in  front. 

Blood  vessels  of  the  internal  ear  (continued)  (see  Figs.  976  and  977).  The  veins 
from  the  capillary  region  of  the  lig.  spirale  cochleae,  from  that  of  the  ganglion  spirale  cochleae, 
and  partly  from  the  spiral  lamina  empty  in  the  region  of  the  basal  and  of  a  part  of  the  middle 
turn  into  the  posterior,  otherwise  into  the  anterior  spiral  vein;  the  afferent  branches  sur¬ 
round  the  scala  tympani  but  in  part  also  run  along  with  the  arteries  in  the  wall  of  the  scala 
vestibuli.  The  spiral  veins  together  are  spoken  of  as  the  v.  spiralis  modioli,  and  each  of  them 
lies  on  the  basal  wall  of  the  scala  tympani  of  the  turn  of  the  cochlea  concerned;  they  both 
open  into  the  conspicuous  v.  canaliculi  cochleae  (see  p.  464).  From  the  vein  of  the  spiral  lamina 
as  well  as  from  the  spiral  veins  there  is  given  off  always  a  branch  into  the  internal  acoustic 
meatus,  there  to  enter  the  large  vv.  auditivae  internae  (see  p.  462)  which  receive  tributaries 
mainly  from  the  n.  acusticus  and  the  walls  of  the  internal  acoustic  meatus. 

The  Organ  of  Smell,  organon  olfactus,  lies  in  the  nose;  but  this  must  also  be 
regarded  as  belonging  to  the  organs  of  respiration,  the  initial  portion  of  which  it  forms. 

The  nose,  nasus ,  consists  of  the  external  nose  and  the  nasal  cavity  with  its  acces¬ 
sory  cavities. 

The  external  nose,  nasus  externus  (see  also  Figs.  564  and  979 — 983),  has  the  shape  of 
an  irregular  three-sided  pyramid  which  is  connected  on  its  basal  surface,  basis  nasi,  with  the 
skeleton  of  the  face  and  at  its  margin  projects  from  the  region  of  the  upper  jaw.  The  upper 
narrow  end  which  joins  the  forehead  is  called  the  radix  nasi,  root  of  the  nose;  from  this  the 
dorsum  nasi,  back  of  the  nose,  passes  obliquely  downward  and  forward  to  the  tip  of  the  nose, 
apex  nasi.  The  lateral  surfaces  of  the  nose  are  fairly  straight  above;  below  they  are  more 
markedly  curved,  project  more  and  are  limited  laterally  by  a  sharp  groove;  this  part  is  movable 
and  corresponds  to  the  nasal  wings,  alae  nasi,  the  lower  free  margin  of  which,  margo  nasi, 
surrounds  the  nasal  openings,  nares;  the  latter  are  separated  from  one  another  by  the  most 
anterior,  movable  part  of  the  nasal  septum,  septum  mobile  nasi. 


Nose. 
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_  .  979. 

Cartilages  of  the  external  nose,  dissected  out 

viewed  from  below. 


JVasus  externus  (continued)  (see 
also  Figs.  978  and  980-988).  The  frame¬ 
work  of  the  external  nose  is  formed  by 
the  nasal  hones  and  by  the  nasal  cartil¬ 
ages,  cartilagines  nasi,  which  consist  of 
hyaline  cartilage.  Both  are  partly  covered 
on  the  external  surface  by  the  nasal 
muscles,  and  by  the  external  skin,  while 
the  inner  surface  is  clothed  by  the  mucous 
membrane  of  the  nasal  cavity.  The  nasal 
bones  form  only  the  upper,  smaller  part 
ot  the  external  nose;  the  cartilaginous 
and  membranous  part  is  attached  directly 
to  the  apertura  piriformis  (see  p.  64)  and 
closes  this  completely  writh  the  exception 
of  the  nares. 
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the  middle  “Äh“«S’  a  h:reg?lar  f*“««1»  P^e,  which  forms 

«“St  especially 

f  k  r  d-the  Uc?sal  wmg’  wblle  the  crus  mediale,  along  with  that  of  the  other  side 

iUne  Septunf  mMe-aLi  aud  "*»***£  and  wS 

SÄÄ1“  ^the  preceding  in  a  «Ä&S  in 

man  P  f31101  pait  of  the  nasal  wmg.  The  name  cartilagines  sesamoideae  nasi  is  o-iven  tn 

loferoV  Jerl  small  Pieces  of  cartilage  which  are  situated  on  each  side  between  the  cartilaen 
ateralis  and  the  cartilage  alaris  major.  In  the  posterior  inferior  portionrfSe^Ä 

skin  onlT  Vanable  8126  WhlCh  18  fl'ee  fr°m  cartila^e;  it  is  formed  by  a  duplicature  of  the 

The  cartilago  septi  nasi,  septal  cartilage  (see  also  Figs.  978  and  980)  is  an  urmaired 
edum,  irregular  quadrilateral  plate  of  cartilage  which  forms  the  anterior  inferior  part  of  the 

and  th?vömer  Ü1  tbe.anSle  between  the  l^ina  perpendicularis  oss!  ethmoMs 

and  the  vomer.  The  posterior  superior  margin  is  united  with  the  lamina  perpendiculars  •  the 
posterior  inferior  is  laid  in  the  groove  of  the  vomer  (see  p.  28)  and  on  tL^nterior  part  of  the 
-if  a  na5ja  is  °t  the  united  maxillae.  The  anterior  superior  margin  begins  above  behind  the  sutura 
mtemasalis  and  extends  forward  below  as  far  as  tie  dorsum  nasi  between The ^  two  caräla“  n  s 
laterales,  umfang  with  both  above.  The  anterior  inferior  margin  forms  in  frolt  the  mme? 

jundarj  of  the  septum  mobile  nasi,  reaches  behind  somewhat  deeper  and  is  attached  there  to 
the  spina  nasalis  anterior.  _  From  the  posterior  angle  a  process  of  variable  height 
sphenoulahs  septi  cartilagmei,  is  inserted  backward  and  upward  into  the  anterior  groove  of 
e  vomei  (see  p.  28),  between  it  and  the  lamina  perpendicularis  oss.  ethmoidalis  sometimes 
extending  close  to  the  sphenoid  bone.  The  cartilage  of  the  septum  is,  like  the  bony  na  n 

Si/TsieFiw  98mPisrtl7  dlSPi1fCefd  t0  T  S'?n  tbe,  v’  Tbe  cartilaS°  vomeronasalis  fJacob- 
ZZrZf^l  a  small  stnp  of  cartilage  which  lies  close  over  the  spina  nasalis  anterior 
on  each  side  of  the  cartilago  septi  nasi  (see  also  p.  859). 

The  external  skin  of  the  nose  is  very  thin ,  is  fastened  above  to  the  subiacent  tissue 
j)  ouser  connective  tissue  free  from  fat,  and  to  the  nasal  wings  by  tough  connective  tissue 
Its  hairs,  especially  toward  the  tip,  are  very  fine.  Its  sebaceous  glands,  especially  on  the 
upon 1  the  nasal™gs  are  extraordinarily  large.  The  skin  is  reflected  at  the  nares 

membrane  °ff  ^  no&e™d  at.th(T  Innen  nasi  gradually  goes  over  into  the  mucous 

mem biane,  it  piesents  for  some  distance  in  the  nares  sebaceous  glands  and  hairs  which  are 
here  called  the  vibnssae  and  which  may  reach  a  considerable  size? 
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980. 

Nasal  septum  without  the  mucous  membrane, 

viewed  from  the  left. 

(Figs.  980  and  981  come  from  the  same  preparation,  hut  are  from  a  different  head  than 

that  used  in  Figs.  982  and  988.) 

The  nasal  cavity,  cavum  nasi  (see  also  Figs.  76 — 78,  568,  600,  601  and  981  984), 

is  hounded  hy  the  inner  surface  of  the  external  nose  and  by  hone  (see  p.  62).  It  opens 
in  front  through  the  naves,  nasal  openings ,  bordered  only  hy  skin  and  situated  on  the 
inferior  surface  of  the  external  nose;  they  are  of  very  variable  form  and  are  somewhat  obliquely 
placed.  Behind,  the  nasal  cavity  communicates  with  the  pharynx  through  the  two  adjacent, 
quadrilateral  choanae  (see  p.  62).  It  is  divided  into  two  approximative  symmetrical  halves  by  the 
medianly-placed  nasal  septum,  septum  nasi,  which  usually  deviates  somewhat  to  one  side.  The 
upper  and  posterior  part  of  the  septum  is  bony  and  is  called  the  septum  nasi  osseum  (see  p.  64); 
the  anterior  part  is  formed  by  the  cartilago  septi  nasi  (see  p.  857)  and  is  called  the  septum 
cartilagineum ;  attached  to  this  in  front  and  below  is  the  septum  membranaceum  which  lies 
between  the  two  nares,  contains  the  crura  medialia  of  the  c.artilagines  alares  majores  and  is 
also  designated  the  septum  mobile  nasi  (see  p.  856). 

The  walls  of  the  nasal  cavity  are  lined  by  mucous  membrane,  membrana  mucosa  nasi . 
This  is  of  fairly  even  thickness  and  is  markedly  thicker  only  upon  the  middle  and  inferior 
turbinated  hones.  It  repeats  therefore  on  the  whole  the  form  of  the  nasal  cavity  and  its 
(cartilaginous  and  bony)  walls,  which  have  already  been  exactly  described  on  pp.  62 — 64,  the 
only  difference  being  that  the  air-containing  inner  spaces  are  more  or  less  narrowed. 
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981.  Nasal  septum  with  the  mucous  membrane 

intact,  viewed  from  the  left. 

(Figs.  980  and  981  have  been  taken  from  the  same  preparation,  though  from  another  head 

than  that  used  in  Figs.  982  and  983.) 

Nasal  cavity  (continued)  (see  also  Figs.  76— 78,568,  600,  601,  980  and  982—984).  The 
space,  which  is  enclosed  by  the  movable  nasal  wings  is  called  the  vestibule,  vestibulum  nasi; 
it  is  marked  off  above  from  the  nasal  cavity  proper  by  a  distinct  ridge  on  the  lateral  wall, 
Urnen  nasi,  which  projects  from  the  upper  margin  of  the  cartilago  alaris  major. 

The  septum  nasi  is  evenly  covered  by  mucous  membrane.  A  little  above  the  spina 
nasalis  anterior  it  presents  very  often  a  fine  opening  which  leads  into  a  short  canal  ending 
blind  and  passing  backward  directly  upon  the  cartilago  septi,  the  organon  vomeronasale  [ Jacob¬ 
soni  J ;  this  with  the  cartilago  vomeronasalis  [Jacobsoni]  (see  p.  857)  forms  the  homologue  of  a 
larger  structure  constant  in  a  large  series  of  animals  to  which  (in  these  animals)  fibres  of  the 
nn.  olfactorii  can  be  followed.  Below  and  behind  this  opening  in  the  floor  of  the  nasal  cavity 
there  is  often  a  pin-point-like  opening  which  leads  into  a  canaliculus,  the  ductus  incisivus 
(not  illustrated);  this  enters  the  canalis  incisivus  and  usually  ends  blind,  though  it  may  open 
by  a  very  fine  unpaired  opening  upon  the  papilla  incisiva  of  the  palate  (see  p.  517);  it  is  the 
rudiment  of  Stensori’s  passage,  so  well  developed  in  many  mammals. 

The  narrow  superior  and  the  broad  inferior  walls  are  covered  by  smooth 
mucous  membrane. 
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982.  Right  wall  of  the  nasal  cavity  with  the 
mucous  membrane,  viewed  from  the  left. 

(Figs.  982  and  988  are  from  the  same  preparation  though  from  another  head  than  Figs.  980 

and  981.) 

Nasal  cavity  (continued)  (see  also  Figs.  76 — 78,  568,  600,  601,  980, '981,  988  and 
984).  The  1  a  t  e  r  a  1  wall  presents  free  turbinated  bones,  nasal  mussels  (usually  four,  sometimes 
three),  concha  nasalis  inferior,  media,  superior,  suprema,  and  also  below  each  and  lateral  from  it 
(see  also  Fig.  568)  the  corresponding  nasal  meatus,  meatus  nasi  inferior,  medius ,  superior 
and  recessus  sphenoethmoidalis  (see  pp.  62  and  63).  The  inferior  concha  arises  in  front  very 
gradually  from  the  wall;  it  and  the  lower  meatus  are  longest,  the  upper  concha  and  upper 
meatus  shortest.  The  middle  concha  hangs  down  valve-like  from  its  insertion  for  quite  a  distance 
(especially  in  front)  and  ends  in  front  in  an  approximately  vertically-placed  free  margin  from  the 
upper  end  of  which  extending  downward  in  a  curve  is  a  small  ridge,  agger  nasi ;  this  bounds 
from  above  a  slightly  depressed  area,  atrium  meatus  medii,  which  reaches  below  as  far  as  the 
upper  margin  of  the  inferior  nasal  concha  and  gradually  goes  over  backward  into  the  middle 
meatus. .  The  narrow  space  situated  between  the  agger  nasi  and  the  inner  dorsum  of  the  nose 
and  which  extends  obliquely  upward  and  backward  as  far  as  the  upper  wTall  of  the  nasal  cavity 
is  called  the  carina  nasi.  Concerning  the  recessus  sphenoethmoidalis  and  meatus  nasi  com¬ 
munis  see  pp.  62  and  63.  The  meatus  nasopharyngeus  (see  also  p.  62)  is  in  the  nasal 
cavity,  covered  by  mucous  membrane,  bounded  lateralward  by  a  narrow  groove  situated 
behind  the  posterior  end  of  the  middle  and  inferior  conchae;  dorsalward  from  this  is  the  labium 
anterius  of  the  ostium  pharyngeum  tubae  auditivae  (see  p.  523)  and  an  elevation,  plica  salpingo- 
palatina,  which  passes  to  the  soft  palate. 
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983.  Right  wall  of  the  nasal  cavity  with  the 
mucous  membrane  after  removal  of  the  middle 
and  inferior  conchae,  viewed  from  the  left. 

(Figs.  982  and  983  come  from  the  same  preparation  though  from  another  head  than 

Figs.  980  and  981.) 

Nasal  cavity  (continued)  (see  also  Figs.  76-78,  568,  600,  601,  980—982  and  984) 

commnnTeatinn  ^  accesmr9  cavities  of  the  nose,  sinus  paranasales,  and  their 

communications  with  the  nasal  cavity  have  been  mentioned  on  pp.  6,  19,  23,  30  and  62.  The 

°fnhe  SmUS  frontalls  ls  found  iu  the  upper  part  of  the  infundibulum  ethmoidale  The 

semilunaN^fsee  ^63)  ^lso,1usua1^  “  the  infundibulum  ethmoidale,  and  through  the  hiatus 
semilunaris  (see  p.  63)  m  the  middle  nasal  meatus;  sometimes  behind  and  below  this  main 

opening  an  accessory  opening  exists,  also  in  the  middle  meatus,  which  corresponds  to  the  SDot 

opensTttn?;rPwnated  1;ellind,  fte.  Proc-  —us  (see  Pig.  77).  The  ductus  uasdaÄ 
opens  in  the  mfeiior  nasal  meatus  (see  p.  822). 

•  ,Tbe.,faf^  mucous  membrane,  membrana  mucosa  nasi  (see  also  p.  858),  is  continuous 

i  f  Sf  um  °f  theTface.  (see  P-  857)>  at  the  choanae  with  the  mucous  membrane  of  the 
palate  and  of  the  pharynx.  In  the  nasal  cavity  proper,  it  is  firmly  attached  to  the  periosteum 
<4  the  bone  and  to  the  perichondrium  of  the  cartilage,  and  is  studded  with  numerous 
0  .c  nc  s’  9landulae  nasales.  It  presents  in  its  tela  submucosa  numerous  venous  networks,  which 
aie  developed  to  form  very  thick  erectile  tissue  plexuses,  plexus  cavernosi  concharum,  on  the 
middle  and  inferior  conchae  and  are  the  cause  of  the  marked  thickness  of  the  mucous  meni- 

The  1}m(iOUS  membrane  is  continued  into  all  the  accessory  cavities  and 
lines  tnen  walls  as  a  very  thin  membrane,  poor  in  glands. 
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984.  Extent  of  the  true  olfactory  mucous  mem¬ 
brane  (after  Effie  A.  Read). 

(The  nasal  septum  has  been  reflected  upward  and  the  regio  olfactoria  on  it  and  on  the  lateral 

wall  indicated  in  black.) 

Nasal  cavity  (continued)  (see  also  Figs.  980—983).  The  mucous  membrane  is  of  a 
reddish  color,  of  variable  shade.  A  large  region  of  the  concha  suprema  and  concha  superior 
and  a  corresponding  portion  of  the  septum  is  characterized  even  macroscopically  by  a  brownish 
color-tone;  it  is  at  the  same  time  somewhat  thicker,  contains  the  terminations  of  the  nn. 
olfactorii  in  an  especially  constructed  epithelium  and  is  called  the  regio  olfactoria;  it  is 
characterized  by  long  tube-like  glands,  glandulae  olfactoriae.  This  part  of  the  mucous  mem¬ 
brane  alone  can  be  designated  the  olfactory  organ,  organon  olfactus,  in  the  strict  sense. 
The  rest  of  the  mucous  membrane  is  distinguished  from  it  as  the  regio  respiratoria. 
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985.  Skin  ridges  and  papillae  in  the  sole  of  the 

foot.  Magnification :  8:1. 

(In  the  upper  part  the  epidermis  has  been  partly  macerated  off,  in  the  lower  part  completely.) 

The  external  skin,  integumentum 
commune ,  an  external  sheath  for  the  body 
of  about  1.6  sq.  meters  in  extent,  covers  the 
whole  surface  and  at  the  opening  of  the 
respiratory,  digestive,  urinary  and  sexual 
passages,  goes  over  uninterruptedly  into  the 
mucous  membranes.  It  is  divisible  into  the 
skin  in  the  stricter  sense,  cutis,  and  its 
accessory  structures,  hairs,  pili,  and  nails, 
ungues,  which  are  products  of  the  epidermis 
just  as  are  the  cutaneous  glands,  glandulae 
cutis,  which  are  situated  in  the  cutis. 

The  cutis  (see  Fig.  993)  consists  of 
two  parts  sharply  separable  from  one  an¬ 
other  in  their  development  and  in  their 
structure,  an  epithelial  part,  the  epidermis, 
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986.  Papillae  of  the  skin 
of  the  sole  of  the  foot. 

Magnification:  21:1. 

(The  epidermis  has  been  completely  removed.) 


scarf-skin,  and  a  part  consisting  essentially 

of  connective  tissue,  which  is  farther  subdivisible  into  the  corium,  leather  skin,  and  the  tela 
subcutanea,  subcutaneous  tissue. 

The  epidermis ,  scarf-skin  (see  also  Fig.  993),  consists  of  a  lamellated  epithelium  and 
onus  .  the  external  visible  surface  of  the  skin ;  it  covers  the  corium  directly  and  completely 
ant  sinks  into  its  depressions.  Its  thickness  varies  in  different  individuals  and  is  also  very 
variable  m  the  same  individual;  in  the  sole  of  the  foot  it  measures  about  2  mm  in  depth, 
in  the  palm  of  the  hand  about  1  mm  and  elsewhere  varies  between  0.07  and  0.17  mm.  In 
white  races  the  epidermis  contains  a  little  pigment  (except  in  the  non-pigmented  albinos)- 
m  colored  races  there  is  much  pigment. 

Spalteholz,  Atlas.  6th  ed. 
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Fig.  987. 


Fig.  988. 


987  and  988.  Ridges  and  sulci  in  the  skin  of 
the  volar  surface  of  a  finger  of  the  right  hand, 

obtained  by  impression. 

Natural  size.  Distal  part  of  Fig.  987,  magnified  4  times. 


The  corium,  leather  skin  (see  Figs.  985,  986,  998  and  994),  consists  of  a  close  plexus 
of  bundles  of  connective  tissue  along  with  elastic  fibres  and  smooth  muscle  fibres.  The  con¬ 
nective  tissue  bundles,  especially  in  the  deeper  layers,  are  usually  directed  only  a  little  obliquely 
toward  the  surface,  run  nearly  parallel  to  it  and  as  they  go  are  interwoven  with  one  another 
as  in  straw-matting;  corresponding  to  the  permanent  or  often  repeated  tension  which  usually 
is  exerted  upon  them  from  their  surroundings,  certain  particular  directions  are  preferably 
followed  by  them  and  the  bundles  parallel  to  these  directions  are  more  tightly  stretched  than 
those  perpendicular  to  them;  accordingly  wounds  which  are  situated  m  the  direction  of  the 
tighter  stretching  gape  less  than  those  directed  perpendicular  to  it.  The  smooth  muscles  are 
found  usually  in  connection  with  the  hair  follicles,  but  may  be  spread  out  m  a  suiface  as  m 
the  tunica  dartos;  but  in  the  latter  case  it  belongs  to  the  tela  subcutanea.  . 

The  thickness  of  the  corium  varies  according  to  race ,  sex  (somewhat  thicker  m  tue 
male  than  in  the  female),  age  (much  thinner  in  the  child  than  in  the  adult)  and  individual!)  ; 
it  also  varies  in  the  same  body  in  different  places:  it  is  thinnest  in  the  eyelids  and  m  the 
genitalia  (0.3 — 0.6  mm),  thickest  on  the  hack,  huttock,  palm  and  sole  (2  3  mm). 

The  surface  of  the  corium  turned  toward  the  epidermis  is  studded  by  microscopically 
small  thread-like  or  cone-like  processes,  papillae.  They,  together  with  the  more  superficial 
layer  of  the  corium  from  which  they  project,  are  spoken  of  as  the  corpus  papillare :  and  consist 
of  especially  closely  interwoven  fine  connective  tissue  fibres ;  the  other,  larger  part  of  the  corium 
which  is  more  loosely  woven  of  coarser  bundles  is  called  the  tunica  propria.  The  papil  ae 
in  different  parts  of  the  body  are  of  different  length,  form  and  frequency ;  they  are  absent  only 
in  a  few  places  (forehead,  external  ear,  perineum,  parts  of  the  scrotum  and  of  the  axilla) ;  tue 
longest  (0.1 — 0.2  mm)  are  found  in  the  palm  and  sole. 
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989  and  990.  Skin  sulci  and  cutaneous  areals  on 
the  surface  of  the  back  of  the  left  hand  (ulnar  portion), 

obtained  by  impression. 

Natural  size.  The  area  in  the  bracket  in  Fig.  989  isjbere  shown  magnified 

4  times. 

(The  hairs  were  shaved  off  before  the  impression  was  taken;  they  emerge  in  the  middle  of  the 
stellate  wlnte  figures  distinctly  visible  especially  in  the  proximal  part  of  Fig.  989.) 

Tli e  papillae  (continued)  (see  also  Figs.  985-988  and  992-994)  project  into  the  lower 
ayers  of  the  epidermis  and  very  often  cause  corresponding  smaller  hillock-like  projections  on 
e  sur  ace  o  e  epidermis.  When  this  is  not  the  case ,  the  surface  of  the  epidermis  looks 

smooth  and  the  presence  of  the  papillae  appears  first  on  cross-section.  In  other  cases  even 
öd  the  free  surface  a  delicate  marking  can  he  seen  which  depends  upon  the  fine  cutaneous 
sula,  sulci  cutis,  and  the  groups  of  papillae  projecting  slightly  above  the  surface  situated 
between  them.  This  marking  is  very  variable  in  different  parts  of  the  body,  and  in  part  also 
shows  great  individual  variation  (especially  in  the  fingers).  In  the  palm  and  the  fingers ,  in 
e  sole  of  the  foot  and  in  the  toes  the  papillae  are  arranged  in  rows,  but  the  epidermis 
oes  not  sink  m  near  each  one  of  them  hut  forms  small  wall-like  cutaneous  ridges,  cristae 
cutis,  of  which  each  regularly  covers  over  two  rows  of  papillae  and  is  separated  from  the 
next  by  a  groove-like  cutaneous  sulcus  (see  above);  the  sweat  glands  open  at  the  top  of 

these  cutaneous  ridges  and  enter  into  the  corpus  papillare  in  the  groove  between  the  two 
corresponding  rows  of  papillae. 
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991.  Fingernail, 

viewed  from  the  dorsal  surface. 


992.  Fingernail 
and  bed  of  nail, 

viewed  from  the  dorsal 
surface. 

(The  left  half  of  the  nail  has 

isolated.  situ.  been  removed.) 

The  tela  subcutanea,  subcutaneous  tissue  (see  Fig.  930),  is  not  sharply  separated  from 
the  corium  hut  passes  out  of  it  without  sharp  limit;  it  is  distinguishable  from  the  corium  y 
the  greater  thickness  and  looser  interweaving  of  the  bundles  of  connective  tissue  as  well  as 
by  the  fact  that  it  may  contain  fatty  tissue  in  a  very  variable  way, .  arranged  m  smaller  or 
larger  lobules  When  the  fat  is  abundant  the  subcutaneous  tissue  is  called  the  panniculus 
adiposus;  the  connective  tissue  septa  between  the  lobules  may  then  become  thickened  to  foim 
a  septal  wall,  parallel  to  the  surface,  which  divides  the  fat  into  two  layers.  The  subcutaneou 
tissue  everywhere  unites  the  corium  with  the  deeper-lying  structures  ;  the  more  sharply  limited 
tougher  connecting  bands  between  these  and  the  corium  are  called  retinacula  cutis  (see 

1  The^  hairs  pili ,  are  found  upon  the  whole  surface  of  the  body  except  the  red  border 
of  the  lips,  the  palms  of  the  hands,  the  soles  of  the  feet,  the  dorsal  surfaces  of  the  endphalanges 
of  the  fingers  and  toes,  the  nipples  of  the  breast,  the  glans  penis  and  the  inner  surface  of 
praeputium,  as  well  as  the  labia  minora  pudendi  and  the  vestibulum  vaginae;  they  aie  ep- 
dermoidal  structures  and  project  into  the  corium  or  into  the  subcutaneous  tissues.  They  usually 
stand  obliquely  to  the  surface  and  in  definite  directions  varying  according  to  the  region  of  the 
body  and  thus  form  hair-streams,  ftumina  pilorum,  and  hair  whirlpools,  vortices  pilorum 
(not  illustrated)  which  are  more  distinct  in  embryos  than  in  adults.  The  hairs  are  of  very 
different  length  and  thickness ;  they  include  the  capilli  (hairs  of  the  head),  supercilia  ( hairs 
of  the  eyebrows),  cilia  (eyelashes),  barba  (hairs  of  the  beard) ,  tragi  (hairs  of  the  ear), 
vibrissae  (hairs  of  the  nose),  hirci  (axillary  hairs)  and  pubes  (pubic  hairs);  the  very  fine 
hairs  found  on  other  parts  of  the  body  are  together  spoken  of  as  lanugo  (woolly  hairs).  . 

The  nails,  ungues,  are  quadrilateral,  curved  plates  consisting  of  horny  cells  of  the  epidermis 
which  end  distalward  in  the  margo  liber.  Their  lateral  margins,  margmes  laterales and  t  en 
proximal  sharpened  margin,  margo  occultus,  are  enclosed  m  a  groove-like depression  ot 
cutis,  the  ungual  fold,  sulcus  matricis  unguis,  and  are  overlaid  on  the  surface  by  the  ungual 
wall,  vallum  unguis.  'The  main  mass  of  the  nail,  corpus  unguis  rests  upon  the  bed  of  the 
nail,  matrix  unguis,  which  is  beset  with  numerous  longitudinal  ridges,  cristae 
The  generation  of  the  nail  substance  takes  place  at  the  proximal  part  hidden  beneath  the  ung 
wall,  which  accordingly  is  called  the  root  of  the  nail,  radix  unguis;  this ^part  consists  of 
cells  which  are  not  yet  hornified  and  not  yet  dry,  and  is  recognizable  by  its  whitish  color  ; 
it  often  projects  beyond  the  distal  end  of  the  ungual  wall  as  a  small  sickle-shaped  aiea, 

The  qlands  of  the  skin,  glandulae  cutis,  occur  in  two  varieties,  glandulae  glomi formes, 
coil  glands,  und  glandulae  sebaceae,  sebaceous  glands.  To  the  former  belong  the 
ciliares  [MolliJ  (see  p.  821),  the  glandulae  cerummosae  (see  p.  832)  the  glandulae  circum 
anales  (especially  large  sweat  glands  in  the  immediate  neighborhood  of  the  anus -  and -  the 
glandulae  sudoriferae,  sweat  glands.  The  latter  (see  Fig.  930)  consist  of  a  simple  tubule 
which  by  a  coil-like  rolling  up  of  its  blind  end  forms,  the  spherical  gland-body ,  corpus 
glandulae  sudoriferae.  This  lies  in  the  subcutaneous  tissue  or  in  the  corium  and  sends 
its  excretory  duct,  ductus  sudoriferus ,  perpendicular  to  the  surface,  where  it  opens  y  - 
small  rounded  opening,  porus  sudoriferus ,  at  the  top  of  the  cristae  cutis  where  ese 

present  (see  p.  865). 
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993.  Distribution  of  the  blood  vessels  in  the  skin 

of  the  Sole  of  the  foot,  in  a  staircase-like  model. 

Magnification:  about  12:1. 

(The  sweat-glands  and  their  vessels  have  not  been  illustrated;  only  the  uppermost  part  of  the 

subcutaneous  tissue  is  shown.) 


994.  Distribution  of  the  blood  vessels  in  the 
corpus  papillare  of  the  corium.  Magnification:  about  40:1. 

(The  epidermis  is  not  shown.) 
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Glands  of  the  skin  (continued).  The  sweat  glands  vary  greatly  in  size,  and  number. 
They  are  most  numerous  in  the  palm  of  the  hand  and  sole  of  the  foot,  where  in  one  square 
centimeter  about  1000  are  counted;  they  are  absent  only  from  the  red  part  of  the  lips,  from 
the  glans  penis,  from  the  internal  surface  of  the  praeputium  and  from  the  vestibulum  vaginae. 

The  sebaceous  glands,  glandulae  sebaceae  (see  Figs.  565  and  930),  are  simple  flask-like 
or  manifoldly  bulged  sacks  which  lie  in  the  cutis  and,  as  a  rule,  appear  as  appendages  of  the 
hair  follicles ;  they  secrete  the  sebum  cutaneum.  They,  like  the  hair,  are  absent  from  the  palm 
of  the  hand  and  "the  sole  of  the  foot.  They  are  everywhere  of  about  the  same  size;  the  largest 
of  them  are  found  in  connection  with  the  very  fine  woolly  hairs  in  the  skin,  of  the  external 
nose.  They  are  found  entirely  independent  of  any  connection  with  hair  follicles  on  the  red 
part  of  the  lips  and  on  the  glans  penis. 

Blood  vessels  of  the  external  skin ,  vasa  sanguinea  integumenti  communis  (see  Figs. 
993  and  994).  The  arteries  which  enter  the  skin  are  destined  to  supply  this  exclusively  or 
they  are  branches  of  the  arteries  to  the  muscles.  Their  number  and  their  diameter  are  different 
for  the  surface  unit  in  different  places;  they  are  larger  in  those  places  which  are  frequently 
exposed  to  external  pressure  (for  instance  palm  of  hand,  sole  of  foot,  regio  glutaea).  These  arteries 
pass  through  the  subcutaneous  connective  tissue,  anastomose  with  one  another  in  the  lower¬ 
most  layer  of  the  corium  and  form  there  a  leaf-like  cutaneous  network,  rete  arteriosum  cuta¬ 
neum,  the  concentration  of  which  varies  in  the  same  way  as  do  the  number  and  diameter  of 
the  tributary  branches.  The  vessels  supply  the  superficial  fat  layer  and  the  sweat  glands  by 
means  of  finer  twigs.  From  this  network  proceed  branches  wThich  form  in  the  upper  third  of 
the  corium  a  second  laminar  network,  the  subpapillary  network,  rete  arteriosum  subpapillare, 
and  from  this  arise  minute  twigs,  which  do  not  anastomose  with  one  another  (end-arteries); 
they  run  in  the  sole  of  the  foot,  usually  a  short  distance  in  the  direction  of  the  rows  of 
the  papillae,  and  finally  send  off  smallest  twigs  into  the  papillae;  from  the  subpapillary  network 
go  off  also  the  branches  to  the  hair  follicles  and  the  sebaceous  glands. 

The  blood  arising  from  the  capillaries  of  the  papillae  passes  through  several  venous 
networks,  retia  venosa,  of  which  the  uppermost  is  situated  close  beneath  the  rows  of  papillae, 
the  lowermost,  largest,  at  the  junction  between  the  corium  and  the  subcutaneous  tissues; 
between  these  two,  in  the  sole  of  the  foot,  still  two  other  networks  are  interpolated.  These 
networks  receive  also  the  small 'veins  from  the  hair  follicles,  the  glands  and  the  fatty  tissue. 
The  veins  run  only  partly  beside  the  arteries.  From  the  deepest  network  larger  trunks  enter 
the  subcutaneous  tissue  and  open  usually  into  the  large  veins  of  the  skin  (venae  cutaneae). 


A. 


Index. 


(The  numbers  always  refer  to  pages;  the  references  to  the  figures  will  be  found  there  in  the  text  Ex¬ 
ceptionally  a  name  may  not  be  mentioned  in  the  text,  in  which  event  the  figure  to  be  found  upon  the 

page  referred  to  is  meant.) 


Latin  words  with  several  syllables  bear  above  the  vowel  of  their  last  syllable  but  one  (if  it  was 
considered  necessary  also  of  the  other  syllables)  a  sign  of  length  to  denote  their  correct  accentuation. 

Thus  the  accentuation  of  words  with  3  and  more  syllables  is  governed  by  the  following  2  rules: 

1.  The  last  syllable  but  one  is  to  be  accented,  if  the  vowel  of  this  syllable  is  long. 

2.  The  antepenult  is  to  be  accented,  if  the  vowel  of  the  last  but  one  syllable  is  short. 

Of  dissyllables  the  last  syllable  but  one  is  to  be  accented. 


A. 

Abdominal  part  of  tbe  sym- 
pathicus  790. 

—  rings  291,  298,  301. 
Abductor  minimi  digiti  336, 

371. 

—  pollicis  336. 

Accelerator  urlnae  630. 
Accessorius  or  flexor  accessorius 

digitörum  pedis  372. 
Accessory  muscle  to  tbe  ilio¬ 
costal  309. 

Accessory  organs  of  the  eye  797. 
Acetabulum  129. 

Acromion  101. 

Acromiothoracic  axis,  or  tho¬ 
racic  axis  424. 

Aditus  ad  äquaedüctum  cerebri 

—  glöttidis  576.  [666. 

—  laryngis  576. 

—  orbitae  59. 

Adminicülum  llneae  älbae  297. 
Aequätor  bulbi  öcüli  795. 

—  lentis  806. 

After  brain  645. 

Agger  näsi  860. 

Air  sacs  585. 

Ala  cinerea  650. 

—  össis  Ilium  129. 

Alae  löbüli  centrälis  653. 

—  magnae  oss.  sphenöldälis  6. 

—  näsi  856. 

—  parvae  oss.  sphenöldälis  8. 

—  vömeris  28. 


Almond  nucleus  691. 

Alveolar  passages  585. 

Alveöli  dentäles  31,  36. 

—  pulmonis  585. 

Ampülla(ae)  düctus  deferentis 

606. 

—  lacrimälis  822. 

—  membranaceae  851. 

—  osseae  846. 

—  recti  546. 

—  tubae  uterinae  617. 

Anastomotica  magna  454. 

—  —  artery  428. 

Ängülus(i)  acromii  101. 

—  costae  87. 

—  frontälis  oss.  parietälis  20. 

—  infrasternälis  91. 

—  iridis  801,  807. 

—  mandibülae  37. 

—  mastoideusoss.parietälis20. 

—  occipitälis  oss.  parietälis  20. 

—  ocüli  817,  818. 

—  parietäli  s  oss.  sphenöldälis  7 . 

—  scapülae  100. 

—  sphenöldälis  oss.  parietälis 

—  sterni  91.  [20. 

Ankle  joint,  under  240. 

—  —  upper  235. 

Ännülus(i)  conjunctivae  798. 

—  femorälis  343. 

—  fibrocartilagineus  membrä- 

nae  tympäni  831. 

—  fibrösus  (fibrocartilaginis 

intervertebrälis)  175,176. 


Annüli(us)  fibrosi  [cordis] 
391. 

—  haemorrhöldälis  547. 

—  inguinälis  abdominälis  298, 

301. 

—  —  subcutäneus  291,  298. 

—  Iridis  major,  minor  800. 

—  tendinous  commünis  [Zinni] 

—  tympamcus  16,  69.  [810. 

—  urethrälis  602,  615. 
Ansa(ae)  hypoglössi  736. 

—  nn.  spinälium  736. 

—  subclävia  [Yieussenii]  788. 
Antebrächium  110. 

Anterior  angle  (of  the  shoulder 

blade)  100. 

—  bicipital  ridge  94. 

—  carpal  rete  435. 

—  choroid  artery  418- 
circumflex  artery  426. 

—  costovertebral  or  stellate 

ligament  189. 

—  dental  branch  413. 

—  or  external  crucial  ligament 

224. 

—  fascicülus  of  external  lateral 

ligament  236. 

—  interosseous  artery  431. 

—  interventricular  groove  367. 

—  layer  of  the  triangular  liga¬ 

ment,  superficial  or  in¬ 
ferior  triangular  ligament 
609. 

—  or  lesser  sacrosciatic  liga¬ 

ment  212. 
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Anterior  ligament  (wrist-joint) 
205. 

—  nares  64. 

—  occipitoatlantal  ligaments 

181. 

—  peroneal  artery  456. 

—  radial  carpal  430. 

—  and  posterior  chondroster- 

nal  ligaments  193. 

—  —  —  superior  tibiofibular 

ligaments  234. 

—  surface  366. 

—  terminal  branch  408,  410. 

—  tibiotarsal  ligament  219. 

—  ulnar  carpal  413. 

Anthelix  825. 

Antitragus  825. 

Antrum  of  Highmore  29,  30. 

—  tympanicum  835. 

Anus  546,  547. 

Anvil  836. 

Aorta  405. 

—  abdominalis  438,  439. 

—  thoracälis  436. 

Aortic  arch  406. 

—  spindle  407. 

Apertiira(ae)  externa  aquae- 

düctus  vestibüli  11. 

—  externa  canaliculi  cochleae 

11. 

—  canaliculi  tympanici  12,  13, 

14. 

—  interna  aquaedüctus  vesti¬ 

büli  844. 

—  lateralis  ventnculi  quarti 

655. 

—  mediälis  ventnculi  quarti 

655. 

—  piriformis  29,  30,  64. 

—  sinus  sphenöidälis  6. 

—  tympanica  canaliculi  chor¬ 

dae  835. 

Apex  capitüli  fibulae  151. 

—  colümnae  posteriöris  griseae 

—  cordis  383.  [641. 

—  linguae  507. 

—  näsi  496,  856. 

—  ossis  sacri  80. 

—  patellae  149. 

—  pulmonis  580. 

—  pyramidis  11. 

—  rädicis  dentis  505. 

—  suprarenälis  603. 
Aponeurosis  palmäris  335. 

—  plantaris  370. 

Apparatus  digestorius  496. 

—  lacrimalis  794,  822. 
Appendix(Ices)  auriculäris 

posterior  [cordis]  394. 

—  epididymidis  605. 

—  epiploicae  544. 

—  fibrosa  hepatis  550. 

—  testis  [Morgagnii]  605. 

—  ventricüli  laryngis  576. 


Apendices  vesiculösae  [Mor¬ 
gagnii]  617. 

Aquaedüctus  cerebri  [Sylvii] 
656. 

—  vestibüli  11,  844. 

Aqueduct  of  Falloppius  14. 
Aqueous  humor  807. 
Arachnoidea  encephäli  706, 

707. 

—  spinalis  643. 

Arachnoidal  sheath  of  optic 

nerve  795. 

—  villi  682. 

Arbor  vitae  689. 

Arcus  anterior  atläntis  74. 

—  aörtae  405,  406. 

—  dentälis  506. 

—  glossopalatinus  518. 

—  lumbocostäles  [Halleri]  288. 

—  pharyngopalatinus  518. 

—  plantaris  458. 

—  posterior  atläntis  74. 

—  superciliäres  17. 

—  tärseus  inferior,  superior 

417. 

—  tendineus  fasciae  pelvis  633. 

—  —  m.  levatöris  äni  628. 

—  venösus  digitalis  469. 

—  —  dorsalis  manus  469. 

—  —  —  pedis  [cutaneus]  488. 

—  —  jugüli  468. 

—  —  plantaris  cutaneus  488. 

—  —  plantaris  profundus  487. 

—  vertebrae  72. 

—  voläris  profundus  435. 

—  —  superficialis  434. 

—  —  venösus  profündus  469. 

—  —  —  superficialis  469. 

—  zygomaticus  34. 

Area(ae)  acüstica  650. 

—  cochleae  850. 

—  cribrösa  598. 

—  gastricae  533. 

—  n.  facialis  850. 

—  parolfactöria  [Brocae]  665. 

—  vestibularis  inferior,  supe¬ 

rior  850. 

Areola  mammae  635,  636. 

Arm  of  the  pons  651,  699,  701. 
Arnold^  bundle  702. 
Arteria(ae)  acetabüli  446. 

—  alveoläres  superiöres  413. 

—  alveoläris  inferior  411. 

—  angularis  408. 

—  anönyma  407. 

—  appendiculäris  442. 

—  arcuäta  457. 

—  auditiva  interna  422,  854. 
— •  auriculäris  posterior  409. 

—  —  profünda  411. 

—  axillaris  424. 

—  basiläris  420,  422. 

—  brachiälis  427. 

—  bronchiales  437. 


Arteria(ae)  buccinatöria  413. 

—  bulbi  urethrae  449. 

—  —  vestibüli  [vaginae]  451. 

—  canälis  pterygoidei  [Vidii] 

413. 

—  carotis  communis  407. 

—  —  externa  407. 

—  —  interna  415. 

—  centralis  retinae  416,  795, 

804. 

—  cerebelli  inferiores  421, 422. 

—  —  superior  422. 

—  cerebri  anterior  419. 

—  —  media  418. 

—  —  posterior  422. 

—  cervicälis  ascendens  422. 

—  cervicälis  profünda  424. 

—  —  superficiälis  422. 

—  chorioidea  418. 

—  ciliäres  anteriores  416,  802. 

—  — posteriöres416,801,802. 

—  circumflexafemörislaterälis, 

mediälis  454. 

—  —  hümeri  anterior,  poste¬ 

rior  426. 

- ilium  profünda  453. 

—  —  —  superficiälis  453. 

—  —  scapülae  424. 

—  clitöridis  451. 

—  coeliäca  439. 

—  cölica  dextra,  media,  sinistra 

442. 

—  collateräles  428. 

—  comitans  nervi  ischiadici 

446. 

—  communicans  anterior  418. 

—  —  posterior  418. 

—  conjunctiväles  anteriores 

416,  802. 

—  — posteriores  41 6, 41 7, 802. 

—  coronäria  [cordis]  dextra 

400. 

—  —  —  sinistra  401. 

—  cystica  440. 

—  deferentiälis  447. 

—  digitäles  of  the  foot  457,458. 

—  — of  the  hand  432, 434, 435. 

—  dorsälis  clitöridis  451. 

—  —  näsi  417. 

—  —  pedis  457. 

—  —  penis  451. 

—  epigastrlca  inferior  452. 

—  —  superficiälis  453. 

—  —  superior  424. 

—  episcleräles  416,  802. 

—  ethmoidäles  416,  417. 

—  femorälis  453. 

—  frontälis  417. 

—  gästrlcae  439,  442. 

—  gastroduodenälis  440. 

—  gastroepiplölcae  440,  442. 

—  genus  454,  455. 

—  glutäeae  446. 

—  haemorrhoidälis  inferior  449. 
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Arterla(ae)  haemorrhoidalis 
media  447. 

—  —  superior  442. 

—  helicinae  614. 

—  hepätlca  439. 

- propria  440. 

—  hypogastrfca  442. 

—  jejunales  442. 

—  ileae  442. 

—  ileocöllca  442. 

—  iliäca  commünis  442. 

—  —  externa  451. 

—  iliolumbälis  444. 

—  infraorbitälis  413. 

—  intercostäles  437. 
intercostälis  suprema  424. 
interössea  commünis  431. 

—  —  dorsälis  432. 

—  —  recurrens  432. 

—  —  voläris  431. 

—  intestinales  442. 

—  labiales  408. 

—  —  anteriores  453. 

—  —  posteriores  449. 

—  lacrimalis  416. 

—  laryngea  inferior  422. 

—  —  superior  407. 

—  lienälis  440. 

—  ligamenti  teretis  üteri  452. 

—  lingualis  407. 

—  lumbales  I— IV  439. 

—  lumbälis  ima  439. 

—  malleoläres  456,  457. 

—  mammaria  interna  422. 

—  masseterlca  412. 

—  maxilläris  externa  407. 

—  —  interna  411. 

—  mediana  431. 
mediastinäles  anteriores 

422. 

—  meningea  anterior  417. 
- media  412. 

—  —  posterior  414. 

—  mentalis  411. 

—  mesenterica  inferior  442. 

—  —  superior  442. 

—  metacarpea  dorsalis  I  430. 
metacarpeae  dorsales  II — IV 

432. 

—  —  volares  435. 

—  metatarseae  457,  458. 

—  musculophrenlca  424. 

—  nasales  413,  417. 

—  nutncla  femöris  455. 

—  —  fibulae  456. 

- humeri  426,  428. 

- radii,  ulnae  431. 

- tibiae  456. 

—  obturatörla  445,  446. 

—  occipitalis  409. 

—  oesophageae  437. 

—  ophthalmlca  415. 

—  ovarlca  439. 

—  palatina  ascendens  407. 
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Arterla(ae)  palatma(ae)  des- 
cendens  413. 

- major,  minöres  413. 

—  palpebrales  laterales  416. 
- mediales  417. 

—  pancreaticoduodenäles  440 

442. 

—  penis  449. 

—  perforäntes  454,  455. 

—  pericardiacophrenica  423. 

—  perinei  449. 

—  peronäea  456. 

—  pharyngea  ascendens  413. 

—  phrenlca  inferior  439. 

—  phrenlcae  superiöres  437. 

—  plantares  458. 

—  poplitea  455. 

—  profunda  brachli  427,  428. 

- clitoridis  451. 

- femoris  454. 

—  —  linguae  407. 

—  —  penis  450. 

—  pudenda  interna  453. 

—  pudendae  externae  449. 

—  pulmonälis  398. 

—  radiälis  429. 

—  recürrens  radiälis  429. 

- tibialis  anterior  456. 

- posterior  456. 

—  recurrentes  ulnares  440. 

—  renalis  439. 

—  sacrälis  lateralis  445. 

- media  439. 

—  scrotäles  anteriores  453. 
- posteriores  449. 

—  sigmoldeae  442. 

-  spermätlca  externa  452. 

- interna  439. 

-  sphenopalatlna  413. 

-  spinales  421. 

■  sternocleidomastoidea  409. 

■  stylomastoidea  410. 
subclavia  419. 
sublingualis  407. 
submentälis  408. 
snbscapuläris  424. 
supraorbitalis  416. 
suprarenälis  inferior  439. 

—  media  439. 
suräles  455. 
tarseae  457. 

temporales  profündae  413. 
temporalis  media  408. 

—  superficialis  408. 
testiculäris  439. 
thoracälis  lateralis  424. 

—  suprema  424. 
thoracoacromiälis  424. 
thoracodorsälis  424. 
thymicae  422. 
thyreoidea  inferior  422. 

—  superior  407. 
tibialis  anterior  456. 

—  posterior  455. 


Arteria(ae)  transversa  colli 
424. 

- faciei  408. 

- scapulae  422. 

tympanica  anterior  411. 

—  —  inferior  414. 

- posterior  410. 

- superior  412. 

—  ulnäris  430. 

—  umbilicalis  446,  491. 

—  urethrälis  449,  451. 

—  uterina  448. 

—  vaginalis  448. 

—  vertebrälis  420. 

—  vesicälis  inferior  447. 

—  vesicäles  superiöres  446. 

—  zygomaticoorbitälis  408. 
Arteries  of  the  heart  400. 
Arteriölae  retinae  804. 

Artery  of  the  bulb  449. 

—  —  vas  deferens  447. 
Articular  branch  of  the  superior 
profunda  428. 

Articulation  of  the  atlas  with 
the  axis  183. 

—  —  —  —  occipital 
bone  181. 

Articulätio(önes)  acromioclavi- 
culäris  195. 

—  atlantoepistrophIcal82,184. 

—  atlantooccipitälis  182,  187. 

—  calcaneocuboidea  245. 

—  capitüli  costae  188. 

—  carpometacarpeae  206 

207. 

—  costotransversäria  188, 

190. 

—  costo  vertebrales  188. 

—  coxae  217. 

—  cricoarytaenoidea  570. 

—  cricothyreoldea  570. 

—  cublti  199. 

—  cuneonaviculäris  245. 

—  digitörum  manus  209. 

- pedis  245. 

—  genus  222. 

—  humeri  196. 

—  humeroradiälis  199. 

—  humeroulnäris  199. 

—  incudostapedla  837. 

—  intercarpea  205,  206,  207. 

—  interchondräles  193. 

—  intermetacarpeae  206,  207. 

—  intermetatarseae  239,  243, 

245. 

—  intertarseae  239. 

—  mandibuläris  170. 

—  manus  205. 

—  metacarpophalangeae  208, 

209. 

—  metatarsophalangeae  245. 

—  ossiculörura  audltus  837. 

—  ossis  pisiformis  205,  207. 

—  pedis  235. 
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Articulatio  radiocarpea  205, 
206,  207. 

—  radioulnäris  199,  204. 

—  sacroiliaca  211. 

—  sternoclaviculäris  194. 

—  stern  ocostälis  193. 

—  talocalcanea  240,  245. 

—  talocalcaneonaviculäris  240, 

245. 

—  talocruralis  235. 

—  talonavicularis  240,  245. 

—  tarsi  transversa  [Ckoparti] 

245. 

—  tarsometatarsea  [Lisfranci] 

239,  243,  245. 

—  tibiofibularis  234. 
Articulations  of  the  metatarsal 

bones  with  each  other  239 . 

—  —  —  phalanges  245. 

—  —  —  tarsus  239. 
Arytaenoid  cartilage  569. 
Ascending  or  anterior  palatine 

artery  407. 

—  ramus  of  ischium  131. 
Association  fibres  702. 
Astragalus  140. 
Atlanto-epistrophic  joint  183. 
Atlanto-occipital  joint  181. 
Atlas  73,  74,  98. 
Atrioventricular  bundle  389b. 
Atrium  cordis  dextrum  383, 

394. 

—  —  sinistrum  383,  397. 

—  meatus  medli  (nasi)  860. 
Attollens  aurem  268. 

Attrabens  aurem  268. 

Auditorv  canal,  external  9,  15, 

'827. 

- ,  bony  827. 

- ,  cartilaginous  826. 

—  — ,  internal  11,  850. 

—  conduction  path  702. 
Auricles  388. 

AurTcüla  823,  826. 

—  cordis  dextra  395. 

- sinistra  397. 

Auricular  appendices  395,  397. 

—  appendix,  posterior  394. 
Auriculo ventricular  groove  385. 
Auris  externa  823. 

—  interna  823,  842. 

—  media  823,  832. 

Axillary  arches  317. 

—  cavity  316. 

—  folds  316. 

—  glands  316. 

—  hairs  839. 

Axis  (of  spine)  141. 

—  lentis  806. 

—  ocüli  externa,  interna  795. 

—  optica  795. 

—  pelvis  141. 

Azygos  articular  artery  437. 

—  uvulae  506. 


B. 

Barba  866. 

Basis  cerebri  656. 

—  cochleae  848. 

—  cordis  383. 

—  crämi  externa  48,  49. 

—  —  interna  53. 

—  mandibülae  36. 

—  modioli  848. 

—  nasi  856. 

—  oss.  metacarpälis  121. 

—  —  metatar  sabs  160. 

—  —  sacri  80,  82. 

—  patellae  149. 

—  peduncüli  cerebri  655. 

—  pulmonis  580. 

—  stapedis  836. 

Basispbenoid  68. 

Beard,  hairs  of  866. 

Bicipital  groove  94. 

Bicuspid  or  premolar  teeth  483. 
Bifurcätio  tracheae  579. 
Bladder,  base  of  601. 

—  neck  of  601. 

—  urinary  601. 

—  vertex  of  601. 

Bones  of  vault  50,  51. 

Bosom  635. 

Brachia  conjunctiva  655,  689, 
702. 

—  pontis  651,  701. 

—  quadrigemlna  655. 

Brachial  plexus  743. 

Brachiälis  antlcus  321. 

Brain  645,  658. 

—  hard  membrane  of  691. 

—  mantle  657. 

—  soft  membrane  of  674. 

—  stem  646,  648,  675. 
Breast,  areola  of  634. 

—  gland  of  635. 

Breasts  634. 

Broad  part  of  anterior  annular 
ligament  365. 

Bronchi  582. 

—  subdivisions  of  582. 
Bronchiöli  584. 

—  respirator  ü  585. 

Bronchus  dexter,  sinister  582. 
Buccae  497. 

Buccal  branch  413. 

Bulbus  aörtae  405. 

—  cornus  posteriöris  672. 

—  ocüli  794. 

—  olfactörlus  665. 

—  urethrae  613. 

—  v.  juguläris  inferior  464. 

—  —  —  superior  464. 

—  vestibüli  624. 

Bulla  ethmoidälis  63. 

Bulwark  690. 

Bundle,  posterior  longitudinal 
(spinal  cord)  695. 


Bursa(ae)  [mucösa(ae)]  anserina 
351. 

- bicipitogastrocnemialis 

366. 

—  —  bicipitoradialis  321. 

—  —  cubitälis  interössea  321. 

—  —  glutaeofemoräles  361. 

—  —  iliäca  subtendinea  351. 

—  —  iliopectinea  350. 

—  —  infrapatelläris  profünda 

232. 

—  —  —  subcutanea  349. 

—  —  intermetacarpophalan- 

geae  342. 

—  —  intermetatarsophalan- 

geae  375. 

—  —  intratendinea  olecräni 

333. 

—  — •  ischiadica  m.  glutaei 

mäximi  360. 

—  —  ligamenti  coracoclavi- 

culäris  195,  318. 

- m.  bicipitis  femöris  in¬ 
ferior  363. 

—  —  —  —  —  superior  361. 

—  —  —  coracobrachiälis  318. 

—  —  —  extensöris  carpi  ra- 

diälis  brevis  330. 

—  —  —  flexöris  carpi  radiälis 

326. 

—  —  —  —  —  ulnaris  326. 

—  —  —  gastrocnemii  latera¬ 

lis  232,  368. 

—  —  —  —  medialis  232,367. 

—  —  —  infraspinäti  324. 

—  —  —  latissimi  dorsi  318. 

—  —  mm.  lumbricälium  pedis 

380. 

—  —  m.  obturatoris  interni 

—  —  —  pectinei  351.  [361. 
- —  pectorälis  majöris 

281. 

—  —  —  piriformis  361. 

—  - poplitei  232. 

—  —  —  recti  femöris  352. 

—  —  —  sartorii  propria  351. 

—  —  —  semimembranösi 

232,  366. 

—  —  —  sternohyoidei  273, 

275. 

—  —  —  subscapularis  198, 

318. 

—  —  —  tensoris  veli  palatini 

524. 

—  —  —  teretis  majoris  318. 

—  —  —  thyreohy  oldei  274, 

—  —  olecräni  324.  [275. 

—  —  praepatelläris  subcuta¬ 

nea,  subfasciälis,  sub¬ 
tendinea  232. 

—  —  sinus  tarsi  239. 

—  —  subacromiälis  318. 

—  —  subcutanea  acromiähs 

315. 


Index. 
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Bursa(ae)  [mucösa(ae)]  sub- 
cutanea(ae)  calcanea  366. 

- digitörum  dorsales 

342. 

—  epicondyli  lateralis, 
medialis  333. 

- —  infrapatelläris  349. 

malleöli  lateralis 

382. 

- medialis  379. 

—  —  —  metacarpophalan- 

geae  dorsales  342. 

—  —  —  olecräni  333. 

~  prominentiae  laryn- 
geae  275. 

—  —  tendinis  calcanei 
[Acliillis]  366. 

—  —  —  tnberositätis  tibiae 

349. 

—  —  subdeltoidea  318. 

—  subtendinea  m.  tibiälis 
anteriöri s  375. 

- posteriöris  380. 

—  —  —  olecräni  333. 

- suprapatelläris  229, 232. 

—  —  tendinis  calcanei  [Achil- 

lis]  369. 

—  trochanterica  m.  glutäei 
mäximi  361. 

—  —  —  — glutäei  medii361. 

—  —  —  glutäei  minimi 
353. 

—  —  —  subcutanea  356. 

—  trochleäris  812. 

C. 

Caecum  cupuläre ,  vestibuläre 
853. 

Cälämus  scriptörius  649. 
Calcaneus  154,  155,  169. 

Calcar  avis  672. 

Calyces  renales  598. 

Camera  ocüli  anterior,  poste¬ 
rior  807. 

Canal  for  the  Eustachian  tube 
12,  15. 

—  —  tensor  tympani  muscle 

12. 

Canalicüli(us)  caroticotympa- 
nici  12,  15. 

—  chordae  tympäni  14. 

—  cochleae  851. 

—  mastoideus  11,  15. 

—  tympanicus  14. 

Canälis(es)  adductörius  [Hun- 

teri]  354. 

—  alveoläres  29. 

—  anälis  544. 

—  basipharyngeus  8. 

—  caroticus  12. 

—  carpi  119. 

—  centrälis  (medüllae  spinälis) 

641. 

—  cervicis  uteri  619. 


Canälis(es)  condyloldeus  4. 

—  craniopharyngeus  68. 
diploici  [Brescheti]  463. 

—  facialis  [Falloppii]  14,  850. 

—  femoralis  349. 

— 5  hypoglössi  4. 

—  incisivus  31. 

—  infraorbitälis  29. 

—  inguinälis  298. 

—  Lauthi  797,  802. 

—  longitudinälis  modioli  848. 

—  mandibülae  37. 

—  musculotubarius  13. 

—  nasolacrimälis  25,  30,  63. 

—  nutricius  femoris  142. 

—  —  fibülae  151. 

- humeri  106. 

—  —  oss.  metacarpälis  121. 
- phalängis  121,  160. 

—  —  radii  112. 

—  —  tibiae  150. 

- ulnae  110. 

—  obturatorius  133,  215. 

—  palatini  32,  33. 

—  pharyngeus  8. 

—  pterygoideus_  [Yidii]  8. 

—  pterygopalatinus  33,  57. 

—  radicis  dentis  505. 

—  sacrälis  80,  82. 

—  Schiemmi,  797,  802. 

—  semicirculäres  ossei  842, 

844. 

—  spirälis  cochleae  847. 

—  —  modiöli  849. 

—  vertebrälis  72. 

Canine  teeth  500. 

Capilli  866. 

Capitellum  or  radial  head  (of 
humerus)  107. 

Capitülum  costae  86,  89. 

—  humeri  107. 

—  fibülae  151. 

—  mallei  835. 

—  mandibülae  37. 

—  oss.  metacarpälis  121. 

■ - metatarsälis  160. 

—  radii  113. 

—  stäpedis  836. 

—  ulnae  111,  114. 

Capsüla  adipösa  595. 

—  articuläris  cricoarytaenol- 

dea  570. 

—  —  cricothyreoidea  570. 

—  externa  (cerebri)  690. 

—  interna  (cerebri)  690. 

—  lentis  806. 

—  nuclei  dentäti  689. 

Capsular  ligaments  170,  182. 
Caput  femöris  142. 

—  humeri  106. 

—  nuclei  caudäti  671. 

—  oss.  capitäti  1 1 7. 

—  tali  154. 

Cardia  530. 


I  Carina  näsi  860. 

—  urethrälis  [vaginae]  622. 
Carotid  gland  594. 

Carpus  119,  127. 

Cartilagines  laryngis  568. 

—  nasi  857. 

—  tracheäles  579. 

Cartilägo  aläris  major,  minor 

857. 

—  arytaenoidea  569. 

—  auricülae  822. 

—  corniculäta  [Santorini]  569. 

—  costalis  86,  87. 

—  cricoidea  569. 

—  cuneiförmis[Wrisbergi]  569. 

—  epiglottica  569. 

—  meätus  acustici  extend  829. 

—  näsi  laterälis  857. 

—  septi  näsi  857. 

—  sesamoidea  (laryngis)  571. 

—  —  nasi  857. 

—  thvreoidea  568. 

—  triticca  570. 

—  tubae  auditivae  841. 

—  vomeronasälis  [Jacobsoni] 

857. 

Caruncüla  lacrimälis  818. 

—  sublinguälis  512. 

Caruncülae  hymenäles  622. 
Cauda  equina  736. 

—  helicis  825. 

—  nuclei  caudäti  671. 
Cavernae  corporum  caverno- 

sörum  614. 

Cavernous  groove  6. 

Cavitas  glenoidälis  scapülae  102. 
Cavum  conchae  825. 

—  dentis  505. 

—  Douglasi  546,  623. 

—  epiduräle  643,  708. 

—  larjmgis  575,  576. 

—  näsi  62,  858. 

—  oris  496. 

—  peritonäei  559. 

—  pharyngis  520. 

—  pleurae  587. 

—  septi  pellucidi  669. 

—  subarachnoideäle  643,  706. 

—  subduräle  643,  708. 

—  thoräcis  91,  587. 

—  tympäni  832. 

—  uteri  619. 

Cellülae  ethmoidäles  23,  62. 

—  mastoideae  1  1,  835. 

—  pneumaticae  tubariae  841. 

—  tympanicae  835. 

Centre  median  689. 

Centrum  semioväle  692. 

—  tendineum  [diaphrägmätis] 

287. 

Cerebellar  path,  direct  sensory 
701. 

- ,  ventral  (Gowers’  tract) 

700. 
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Cerebellar  peduncles,  interior 
700. 

—  —  middle  651,  701. 

—  —  superior  655. 

—  tent  699. 

—  tract,  direct  695,  700. 
Cerebellum  651,  689. 

—  cortex  of  689. 

—  hemisphere  of  653. 

—  layers  of  689. 

—  sulci  of  653. 

—  white  matter  of  689. 
Cerebral  nerves  699,  711. 

—  — ,  motor,  nuclei  of  origin 

of  698. 

—  peduncle,  foot  of  655. 

—  —  tegmentum  of  655. 
Cerebro-pontile  path ,  cortico- 

petal  fibres  of  701. 

—  frontal  702. 

—  median  702. 

— •  temporal  702. 

Cerebrum  646,  656,  657. 

—  connections  of  the  702. 

—  convolutions  of  661. 

—  cortex  of  690. 

—  deep  gyri  of  661. 

—  hemispheres  of  657,  690. 

—  peduncles  of  655. 

—  sulci  of  661. 

Cerümen  829. 

Cervical  enlargement  of  spinal 
cord  637. 

—  nerves  736. 

—  plexus  732. 

—  rib  73,  75. 

—  vertebrae  73. 

Cervix  colümnae  posteriöris 
griseae  641. 

—  uteri  618. 

Cheek  497. 

Chiäsma  opticum  6,  665,  698. 

—  tendinum  327. 

Choänae  62,  858. 
Chondroxiphoid  ligaments  208. 
Chorda(ae)  obliqua  204. 

—  tendineae  393. 

—  tympani  724. 

Chorioldea  798,  799. 

Choroid  coat  798,  799. 

—  plexus  of  the  lateral  ven¬ 

tricle  674. 

- of  the  3rd  ventricle  674. 

Cilia  821,  866. 

Ciliary  body  799. 

—  processes  799. 

Circle  of  Willis  422. 

Circulus  arteriosus  [Willisi] 

422. 

—  —  [iridis]  major  802. 

—  vasculösus  nervi  optici  [Hal¬ 

len]  801. 

Circumferentia  articuläris  radii 
113. 


Circumferentia  articuläris  ulnae 
111. 

Circumvalate  papillae  511. 
Cisterna(ae)  cerebellomedulläris 

—  chiasmatis  707.  [706. 

—  fossae  cerebri  lateralis  [Syl- 

vii]  707. 

—  interpeduncularis  707. 

—  subarachnoideäles  706. 

—  venae  cerebri  magnae  706. 
Clarke’s  column  641. 
Claustrum  690. 

Clava  649. 

Clavicüla  104,  126. 

Clitoris  624. 

Clivus  3,  6. 

Cobweb  membrane  of  brain  706. 

—  —  of  spinal  cord  644. 
Coccygeal  nerve  716. 

—  vertebra  84. 

Coccyx  84,  98. 

Cochlea  842,  847. 

—  apical  turn  of  847. 

—  basal  turn  of  847. 

—  middle  turn  of  847. 
Cochlear  window  834. 

Cock’s  comb  22. 

Coeliac  axis  439. 

Collateral  digital  arteries  434, 

458. 

Colliculus  cartilagmis  arytae- 
noideae  569. 

—  facialis  649. 

—  inferior,  superior  of  the  cor¬ 

pora  quadrigemina  655. 

—  seminälis  615. 

Collum  anatomicum  humeri  106. 

—  chirurgicum  humeri  106. 

—  costae  86. 

—  dentis  505. 

—  femoris  143. 

—  glandis  614. 

—  mallei  835. 

—  mandibülae  37. 

—  radii  113. 

—  scapulae  102. 

—  tali  154. 

—  vesicae  felleae  551. 

Colon  539. 

—  ascendens  542. 

—  descendens  543. 

—  sigmoideum  544. 

—  transversum  543. 

Columns  of  the  spinal  cord  641. 
Colümna(ae)  fornicis  669,  670. 

—  griseae  641. 

—  rectales  [Morgagnii]  547. 
— ■  renales  [Bertini]  597. 

—  rugärum  622. 

—  vertebrälis  72. 
Comma-shaped  bundle  of  spinal 

cord  694. 

Commissüra  (cerebri)  anterior 
666,  692. 


Commissüra  (cerebri)  posterior 

—  habenulärum  666.  [641. 

—  hippocampi  670,  692. 

—  labiörum  oris  496. 

—  —  pudendi  626. 

—  medüllae  spinalis  anterior, 

posterior  641. 

—  palpebrarum  lateralis,  me- 

diälis  817. 

Commissural  bundle  of  spinal 
cord  694. 

Commissure ,  anterior  white 
694. 

Communicating  first  interos¬ 
seous  perforating  or  plan¬ 
tar  artery  673. 
Complexus  315. 

Concha(ae)  auricülae  825. 

—  nasales  23,  25,  69,  860. 

—  sphenoidäles  6. 

Conduction  paths,  ascending  of 

the  corona  radiata  702. 

- descending  of  the  corona 

radiata  702. 

- from  the  spinal  cord  and 

medulla  oblongata  760. 

—  — ,  secondary  698. 
Condyles  of  femur  144. 
Condyli  femoris  144. 

—  tibiae  150. 

Condylus  occipitalis  4. 
Confluens  sinüum  459. 
Conjugätae  141. 

Conjunctiva  794,  821. 
Conjunctival  sack  821. 
Connecting  arms  655,  700,  702. 
Conus  arteriosus  395. 

—  elasticus  laryngis  571. 

—  medulläris  638. 
Convolutions  of  cerebellum  653. 

—  of  cerebrum  661. 

Cor  383. 

Coracoid  process  91. 

Corium  863. 

Cork  689. 

Cornea  797,  798. 

Cornu  anterius,  inferius,  poste¬ 
rius  ventricüli  lateralis 
671,  672,  674. 

—  inferius,  superius  of  the 

margo  falciformis  348. 
Cornua  cartilaginis  thyreoidcae 

—  coccygea  84.  [568. 

—  ossis  hyoldei  42. 

—  sacralia  81. 

Corona  ciliäris  799. 

—  dentis  505. 

—  glandis  614. 

—  radiata  692. 

Coronary  valve  or  valve  of 
Thebesius  394. 

Corpora  cavernosa  clitoridis624. 

—  —  penis  613. 

—  mamillana  665. 
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Corpora  quadrigenrina  655. 
Corpus  adipösum  orbitae  816. 

—  albicans  616. 

—  calcanei  155. 

—  callösum  667,  668. 

—  cavernösum  urethrae  613. 

—  ciliare  798,  799. 

—  costae  87. 

—  femöris  142. 

—  fornicis  669,  670. 

—  geniculätum  laterale,  me¬ 

diale  665,  666,  689. 

—  glandülae  sudoriferae  866. 

—  glanduläre  prostätae  612. 

—  Highmori  604. 

—  humeri  106. 

—  incüdis  836. 

—  luteum  616. 

—  Luysi  689. 

—  mammae  636. 

—  medulläre  cerebelli  689. 

—  oss.  metacarpälis  121. 

—  —  metatarsälis  160. 

—  papilläre  corii  864. 

—  pineäle  666. 

—  radii  112. 

—  resthome  649,  687,  700. 

—  — ,  medial  portion  700. 

—  spongiosum  urethrae  623. 

—  sterni  91. 

—  striätum  657,  671,  690. 

—  tali  154. 

—  tibiae  150. 

—  trapezoideum  687. 

—  ulnae  110. 

—  unguis  866. 

—  uteri  618. 

—  ventricüli  531. 

—  vertebrae  72. 

—  vesicae  felleae  551. 

—  —  urinariae  601. 

—  vitreum  797,  806. 
Corpuseüla  lamellosa  [Yateri, 

Pacini]  754,  758. 

Cortical  substance  598,  603. 
Costae  86,  98. 

—  I  et  II  88. 

—  XI  et  XH  89. 

—  verae,spuriae,fluctuäntes86. 
Cotyloid  ligament  217. 
Cremasteric  branch  451. 

Crest  of  ilium  129. 
Cricoarytaenoideus  posterior 

573. 

Crista(ae)  ampulläris  851. 

—  anterior  fibülae  151. 

—  —  tibiae  150. 

—  arcuäta  569. 

—  buccinatöria  37. 

—  capitüli  costae  86. 

—  colli  costae  86. 

—  conchälis  30,  33. 

—  cutis  865. 

—  ethmoldälis  30,  33. 


Crista(ae)  fenestrae  cochleae 
835. 

—  fibülae  151. 

—  frontälis  18. 

—  galli  22. 

—  iliäca  129. 

—  infratemporälis  7. 

—  interossea  fibülae  151. 

—  —  radii  112. 

—  —  tibiae  150. 

—  —  ulnae  110. 

—  intertrochanterica  143. 

—  lacrimälis  anterior  30. 

—  —  posterior  26. 

—  matricis  unguis  866. 

—  m.  supinatöris  111. 

—  nasälis  31,  32. 

—  obturatoriae  133. 

—  occipitälis  externa  4,  5. 

—  sacräles  81. 

—  sphenoidälis  6. 

—  supraventriculäris  395. 

—  terminälis  394. 

—  transversa  meätus  acustici 

intcrni  850. 

—  tubercüli  majöris,  min.  106. 

—  urethrälis  615,  623. 

—  vestibüli  843. 

Cruciform  ligament  183. 

Crura  ampullaria  843. 

—  anthclicis  825. 

• —  cerebri  655. 

—  clitoridis  624. 

—  diaphragmätis  288. 

—  fornicis  669,  670. 

—  incüdis  836. 

—  penis  613. 

—  stäpcdis  836. 

Crureus  353. 

Crus  helicis  825. 

Crypts  of  Lieberkuehn  538. 
Cuboid  bone  159,  169. 

Culmen  653. 

Cuneiform  bones  158,  169. 
Cuneus  664. 

Cupüla  cochleae  847. 

—  pleurae  591. 

Curvatürae  ventricüli  530. 
Cuspides  393,  395,  398. 

Cusps  of  the  heart  valves  393, 

395,  398. 

Cutis  863. 

Cymba  conchae  825. 

D. 

Declive  653. 

Decussätio  brachii  conjunctivi 
689. 

—  lemniscörum  687,  695. 

—  nervorum  trochleärium  698. 

—  pyramidum  648,  686. 

Deep  epigastric  artery  452. 

—  palmar  arch  435. 


Deep  ulnar  artery  432. 
Deiters’  nucleus  687. 

Deltoid  or  internal  lateral  liga¬ 
ment  -j-  the  anterior  and 
posterior  tibiotarsal  liga¬ 
ments  237. 

Demifacet  for  head  of  rib  71. 
Dens  epistrophei  75. 

Dentes  500. 

Dentin  505. 

Depression  for  Gasserian  gane1- 
lion  13. 

Diagonalconjugäta  141. 
Diameter  obhqua  141. 

—  recta  141. 

—  transversa  141. 

Diaphragm  287. 

Diaphrägma  287. 

—  pelvis  627. 

—  sellae  709. 

—  urogenitäle  629. 
Diencephälon  646. 

Digastric  fossa  11. 

Digestive  tube  495. 

Digital  fossa  143. 

—  or  plantar  digital  arteries 

458. 

Digitatiönes  hippocämpi  674. 
Discus  articularis  of  the  arti- 
culätio  sternoclaviculäris 
194. 

—  — _ —  —  radioulnäris 
distälis  204. 

- jaw  joint  170. 

Diverticüla  ampüllae  606. 
Dorsal  ligaments  (of  hand) 
206. 

—  vertebrae  77. 

Dorsalis  indicis ,  or  dorsal 
artery  of  the  first  finger 
430. 

—  scapülae  424. 

Dorsum  näsi  856. 

—  sellae  6. 

Ductüli  aberräntes  605. 

—  alveoläres  585. 

—  efferentes  testis  604. 

—  excretörii  glandülae  lacri¬ 

mälis  822. 

—  transversi  epoophori  617. 
Ductus  arteriosus  [Botalli] 

491. 

—  choledöchus  551. 

—  cochleäris  853. 

—  cysticus  551. 

—  deferens  606. 

—  ejaculatörii  609. 

—  endolymphaticus  852. 

—  epididymidis  605. 

—  epoophori  longitudinälis 

[Gartneri]  617. 

—  excretorius  vesicülae  semi- 

nälis  609,  612. 

—  hepaticus  551. 
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Ductus  incisivus  859. 

—  lacrimäles  822. 

—  lactiferus  636. 

—  linguälis  507. 

—  nasolacrimälis  822. 

—  pancreaticus[Wirsungi]553. 
- accessorius  [Santorini]  553. 

—  paraurethrälis  623. 

—  parotideus  [Stenonis]  515. 

—  perilymphaticus  853. 

—  prostaticus  602. 

—  reuniens  [Henseni]  852. 

—  semicirculäres  851. 

—  sublinguales  514. 

—  submaxilläris  [Whartoni] 

515. 

—  sudoriferus  866. 

—  thyreoglössus  593. 

—  utriculosacculäris  852. 

—  venösus  [Arantii]  491. 
Duodenum  534. 

Dura  mater  encephäli  708. 

—  —  spinalis  643. 

E. 

Ear,  cartilage  of  823. 

—  external  823. 

— •  hairs  of  832,  866. 

—  helix  of  825. 

—  inner  823,  842. 

—  lobule  of  826. 

—  middle  823,  832. 

—  outer  823. 

—  small  bones  of  835. 
Ear-drum  829. 

—  cavity  832. 

—  circular  ridge  of  831. 
Ear-wax  829. 

— -  —  glands  829. 

Egg  616. 

Elbow  111. 

Elbow-joint  199. 

Eminence  for  superior  semi¬ 
circular  canal  13. 
Eminentia  arcuäta  13. 

—  carpi  radiälis  119. 

—  —  ulnäris  119. 

—  collaterals  674. 

—  conchae  825. 

—  cruciäta  5. 

—  fossae  triangularis  825. 

—  iliopectinea  129,  133. 

—  intercondyloidea  150. 

—  mediälis  of  the  rhomboid 

fossa  649. 

—  pyramidalis  835. 

— -  scaphae  825. 

Emissaria  463. 

Enamel  505. 

Encephalon  646. 

End-brain  646. 

Endocardium  388. 
Endolympha  851. 


Endothelium  camerae  anterio- 
ris  798. 

Ensiform  process  96. 
Epicardium  388,  404. 
Epicondyli  femöris  144. 

—  humeri  107. 

Epidermis  863. 

Epididymis  605. 

Epiglottis  575. 

—  cartilage  of  571. 
Epistropheus  73,  75,  98. 
Epithalamus  666. 

Epithelial  body  593. 
Epithelium  corneae  798. 

—  lentis  806. 

Epoophoron  617. 

Erectile  bodies  613. 

Erector  penis  632. 

—  spinae  309. 

Ethmoid  bone  22,  70. 

—  plate  22. 

Ethmoidal  cells  23. 

—  crest  6. 

—  labyrinth  23. 

Eustachian  tube  832,  840. 

—  valve  394. 

Excavatio  papillae  n.  optici  804. 

—  rectouterina  [cavum  Dou- 

glasi]  547,  623. 

—  recto  vesicälis  544,  615. 

—  vesicouterlna  623. 
Excretory  ducts  of  the  kidney 

597. 

Extensor  carpi  radiälis  longior 
329. 

—  indicis  333. 

—  minimi  digiti  331. 

—  ossis  metacärpi  polllcis  332. 

—  primi  internodii  pollicis  332. 

—  proprius  hallücis  365. 

—  secündi  internodii  pollicis 

333. 

External  calcaneal  artery  456. 

—  calcaneoastragaloid  liga¬ 

ment  239. 

—  calcaneonavicular  ligament 

239. 

—  circumflex  artery  454. 

—  condyle  (of  humerus)  107. 

—  division  of  erector  spinae 

309. 

—  or  inferior  haemorrhoidal 

artery  449. 

—  intermuscular  septum  317. 

—  lateral  ligament  171,  201, 

205. 

—  oblique  line  (of  the  jaw)  36. 

—  parietal  or  posterior  tem¬ 

poral  diploic  vein  463. 

—  pillar  (external  abdominal 

ring)  298. 

—  plantar  artery  458. 

—  semilunar  fibrocartilage  222. 

—  surface  (of  humerus)  106- 


External  tarsal  artery  457. 
Extremitas  acromiälis,  sternälis 
clavicülae  104. 

Eye  794. 

—  angle  of  877. 

—  cavity  59,  816. 

—  chambers  of  807. 

—  coats  of  797. 

—  hard  or  white  coat  877. 

—  muscles  794,  809. 

—  poles  of  795. 

Eyeball  794,  795. 

Eyebrow  hairs  866. 

Eyebrows  817. 

Eyelids  794,  817. 

F. 

Fabella  366. 

Facet  for  tubercle  of  rib  77. 
Facial  artery  407. 

—  nerve,  knee  of  725. 

Facies  articuläris(es)  acromiälis 

clavicülae  104. 

—  —  acromii  101. 

—  — .atläntis  inferior  74. 

—  —  calcaneae  tali  154. 

—  —  calcanei  155. 

—  —  capitüli  costae  86. 

—  —  —  fibulae  151. 

—  —  carpea  radii  113,  114. 

—  —  cuboidea  155. 

- epistrophei  75. 

—  —  fibuläris  tibiae  150. 

—  —  malleoli  mediälis,  late- 

rälis  151. 

—  —  naviculäris  tali  154. 

—  —  ossis  temporälis  9. 

—  —  patellae  149. 

—  —  sternälis  104. 

—  —  tibiae  superior  150. 

—  —  —  inferior  151. 

—  —  tubercüli  costae  86. 

—  —  vertebrae  72,  73,  77,  79. 

—  auriculäris  oss.  ilium  129. 

—  —  —  sacri  83. 

—  cerebrälis  oss.  frontälis  1 8, 1 9. 

—  —  —  parietälis  20,  21. 

—  —  —  sphenoidälis  6. 

—  —  —  temporälis  9. 

—  convexa  cerebri  656. 

—  corneae  798. 

—  costälis  scapulae  100. 

—  dorsälis  ossis  sacri  80,  81. 

—  —  scapülae  101. 

—  fibulae  151. 

—  frontälis  oss.  frontälis  17. 

—  humeri  106. 

—  infratemporälis  maxillae  29. 

—  —  oss.  sphenoidälis  7. 

—  iridis  800. 

—  lentis  806. 

—  lunäta  oss.  coxae  129. 

—  maläris  oss.  zygomatici  34. 

—  maxilläris  oss.  palatini  33. 
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Facies  mediälis  cerebri  657. 

—  nasalis  maxillae  30. 

—  —  oss.  palatini  32,  33. 

—  orbitälis  maxillae  29. 

—  —  oss.  frontälis  19. 
- sphenoidälis  7. 

—  - ^  zygomatici  34. 

—  palatina,  oss.  palatini  32. 

—  palpebrarum  anterior  821. 
- posterior  820. 

—  parietälis  oss.  parietälis  20, 

2i._ 

—  patelläris  femöris  144. 

—  pelvlna  oss.  sacri  80. 

—  radii  112. 

—  sphenom axillaris  oss.  sphe¬ 

noidälis  7. 

—  symphyseos  133. 

—  tali  154. 

—  temporalis  oss.  frontälis  17. 
- sphenoidälis  7. 

—  - temporälis  9,  34. 

—  tibiae  150. 

—  ulnae  110. 

—  urethrälis  penis  612. 
Falciform  ligameut  212,  348. 
Falloppian  tube  617. 

False  vocal  cord  577. 

Falx  [aponeurotica]  inguinälis 
300. 

—  cerebelli  710. 

—  cerebri  710. 

Fascia(ae)  axilläris  317. 

—  brachii  317. 

—  buccopharyngea  265. 

—  bulbi  [Tenoni]  816. 

—  clitoridis  624. 

—  colli  279. 

—  cremasterica  [Cooperi]  607. 

—  cribrösa  349. 

—  cruris  365. 

—  dentäta  hippocämpi  674. 

—  diaphragmätis  pelvis  633. 

—  dorsalis  pedis  374. 

—  endopelvlna  633. 

—  endothoracica  591. 

—  iliaca  343. 

—  iliopectinea  343. 

—  infraspinäta  323. 

—  lata  348,  349,  356. 

—  lumbodorsälis  306. 

—  musculäres  orbitae  816. 

—  nuchae  305. 

—  obturatoria  633. 

—  of  orbit  794,  816. 

—  orbitäles  794,  816. 

—  parotideomasseterica  264. 

—  pectinea  348. 

— •  pectorälis  317. 

—  pelvis  633. 

—  penis  614. 

—  pharyngobasiläris  527. 

—  praevertebrälis  279. 

—  prostätae  612. 


Fascia(ae)  subscapuläris  318. 

—  superficiälis  perinei  633. 

—  supraspinata  323. 

—  temporälis  264. 

—  trigöni  urogenitälis  629. 
Fascicülus(i)  anterior  proprius 

[Flechsigi]  693. 
anterolaterälis  superficiälis 
[Gowersi]  695. 

—  cerebellospinälis  695. 
cerebrospinäles  [pyramidä- 

les]  686,  693,  695. 

—  cuneatus  [Burdachi]  649, 
693,  695. 

—  gräcilis  [Golli]  649, 693,695. 

—  lateralis  proprius  [Flechsiri] 
693. 

—  longitudinäles[pyramidäles] 
pontis  688. 

—  longitudinälis  mediälis  695. 

—  obliquus  pontis  651. 

—  of  the  pars  infraclaviculäris 
plexus  brachiälis  747. 

—  pyramidäles  686. 

—  sulcomarginälis  695. 

—  tegmentomamilläris  702. 

—  thalamomamilläris  [Yicq 
d’Azyri]  689,  702. 

—  transversi  aponeurosis  pal- 
märis  335. 

—  - plantäris  370. 

Fasciola  cinerea  668. 
Fastigium  655. 

Fat  body  of  orbit  816. 

Fauces,  isthmus  of  520. 

Femur  142,  168. 

—  head  of  143. 

—  neck  of  143. 

—  shaft  of  142. 

Fenestra  cochleae  834. 

—  vestibüli  834,  844. 

Fetal  circulation  491. 

Fibrae  arcuätae  externae  649, 

687,  700. 

—  cerebellooliväres  700. 

—  circuläres  [Muelleri]  m.  ciliä- 

ris  799. 

—  intercruräles  298. 

—  lentis  806. 

—  meridiouäles  [Brueckei]  m. 

ciliäris  799. 

—  obllquae  of  the  tunica  muscu- 

laris  of  the  stomach  534. 

—  pontis  profundae,  super- 

ficiäles  688. 

—  zonuläres  807. 

Fibro-cartilage  of  jaw  joint  170. 
Fibrocartilägo  basälis  11. 

—  intervertebrälis  174. 

—  naviculäris  242. 

Fibüla  150,  168. 

Fila  lateralla  pontis  651. 

—  radicularia  n.  spinälis  736. 
Fillet  of  the  brain  655. 
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Fillet,  decussation  of  687,  695. 

—  medial  688,  695. 

Filum  durae  matris  spinälis 
643. 

—  terminäle  638. 

Fimbria(ae)  hippocämpi  669, 

—  ovarica  617.  [674. 

—  tubae  617. 

Fingers,  joints  of  209. 

Fissura  calcarlna  664. 

—  cerebri  laterälis  [Sylvii]  661. 

—  collaterälis  663. 

—  hippocämpi  663. 

—  longitudinälis  cerebri  657. 
mediana  anterior  638,  648. 

—  —  posterior  649. 

—  orbitälis  inferior  7,  29, 

33,  59. 

—  —  superior  6,  59. 

—  parietoocipitälis  664. 

—  petrooccipitälis  3,  4,  11. 

—  petrosquamösa  10,  13. 

—  petrotympanica  [Glaseri]  1 5. 

—  pterygoidea  8. 

—  sphenooccipitälis  3. 

—  sphenopetrösa  7,  11. 

—  transversa  cerebelli  655. 

—  —  cerebri  657. 

—  tympanomastoldea  15. 
Fissure  of  Bolando  662. 

Flank  pad  291. 

Flexor  brevis  minimi  digiti  336. 

- - - pedis  377. 

Flexura  coli  dextra  542. 

—  —  sinistra  543. 

—  duodeni  inferior,  superior 

534. 

—  duodenojejunälis  534. 

—  perineähs  recti  546. 

—  sacrälis  recti  546. 

Flocculus  cerebelli  653. 

Flock  653. 

Flumina  pilorum  866. 

Folium  vermis  653. 

Folliculi  linguäles  511. 

—  oöphori  616. 

Fontanelles  71. 

Fonticüli  71. 

Foot,  bones  of  154,  196. 
- ,  root  of  154,  169. 

—  joints  of  235. 

—  root  of  154. 

Forämen(mina)  alveoläre  29. 

—  apicis  dentis  505. 

—  caecum  (oss.  frontälis)  18. 

—  —  fissürae  mediänae  648. 

—  —  linguae  [Morgagni]  507. 

—  carotica  12. 

—  clinoideocaroticum  8. 

—  costotransversarium85,191. 

—  diaphragmätis  sellae  709. 

—  epiploicum  [Winslowi]  561. 

-  ethmoidälia  19,  23. 

—  frontäle  17. 
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Forämen(mina)  incisivum  31. 

—  infraorbitäle  29. 

—  infrapiriförme  212. 

—  interventriculäre  [Monroi] 

666. 

—  intervertebrale  72,  82. 

—  ischiadicum  majus,  minus 

—  juguläre  4,  11.  [212. 

—  lacerum  11. 

—  Magendii  655. 

—  magnum  3. 

—  mandibulare  37. 

—  mastoidea  10. 

—  mentale  36. 

—  nasalia  27. 

—  nutricium  femöris  142. 

—  —  fibülae  151. 

—  —  humeri  106. 

—  —  oss.  metacarpälis  121. 

—  —  —  metatarsälis  160. 

—  —  plialängis  121,  160. 

—  —  radii  112. 

—  —  tibiae  150. 

—  —  ulnae  110. 

—  obturätum  121. 

—  occipitäle  magnum  3. 

—  opticum  6,  8. 

—  ovale  [cordis]  395. 

—  —  of  the  sphenoid  bone 

6,  _7. 

—  palatina  32. 

—  papillaria  598. 

—  parietale  21. 

—  posterior  condyloid  4. 

—  rotündum  6,  7. 

—  sacralia  80,  81. 

• —  singuläre  850. 

—  sphenopalatinum  33. 

—  spinösum  6,  7. 

—  supraorbitäle  17. 

—  suprapiriforme  212. 

—  stylomastoideum  12,  14, 16. 

—  thyreoideum  568. 

—  transversarium  73. 

—  venae  cavae  288. 

—  venärum  minimärum  [The- 

besii]  403. 

—  vertebrale  72,  73,  77,  79. 

—  zygomaticofaciäle  34. 

—  zygomaticoorbitäle  34,  59. 

—  zygomaticotemporäle  34. 
Fore-arm,  bones  of  114,  115. 
Fore-brain  646. 

Fore-chambers  of  heart  383. 
Formatio  reticularis  641,  687. 
Fornix  cerebri  668,  670. 

—  conjunctivae  821. 

—  pharyngis  521. 

—  sacci  lacrimalis  822. 

—  vaginae  622. 

—  ventricüli  530. 

Fossa  acetabüli  129. 

—  anthelicis  826. 

—  axillaris  256. 


Fossa(ae)  caecälis  564. 

—  canina  29. 

—  carotica  255. 

—  cerebri  lateralis  [Sylvii]  664. 

—  condyloidea  4. 

—  coronoidea  107. 

—  digastrica  37. 

—  ductus  venosi  549. 

—  glandülae  lacrimalis  19. 

—  hyaloidea  807. 

—  hypophyseos  6. 

—  iliäca  129. 

—  iliopectinea  348. 

—  incüdis  835. 

—  infraclaviculäris  255,  256. 

—  infraspinäta  101. 

—  infratemporälis  56. 

—  intercondyloideafemorisl44. 

—  —  tibiae  150. 

—  interpedunculäris  656. 

—  ischiorectälis  633. 

—  juguläris  (oss.  temporalis) 

11. 

- (colli)  255. 

—  mandibularis  9. 

—  mastoidea  10. 

—  naviculäris  urethrae  [Mor- 

gagnii]  615. 

—  —  [vestibüli  vaginae]  626. 

—  occipitäles  5. 

—  olecräni  107. 

—  ovälis  (heart)  394. 

- (thigh)  298,  349. 

—  parietälis  21. 

—  pterygoidea  8,  32. 

—  pterygopalatina  33,  57. 

—  radiälis  humeri  107. 

—  retromandibuläris  255. 

—  rhomboidea  649. 

—  sacci  lacrimalis  26. 

—  sagittäles  548. 

—  scaphoidea  8. 

—  Scarpae  major  348. 

—  sigmoidea  11. 

—  subarcuäta  11,  16. 

—  subscapuläris  100. 

—  supraclaviculäres  255. 

—  supraspinäta  101. 

—  supratonsilläris  519. 

—  temporalis  56. 

—  triangularis  auricülae  815. 

—  trochanterica  143. 

—  venae  cavae  548. 

—  —  umbilicalis  548. 

—  vesicae  felleae  549. 
Fossüla(ae)  fenestrae  cochleae 

—  —  vestibüli  834.  [834. 

—  petrösa  12,  14. 

—  tonsilläres  519,  521. 
Fourth  ventricle,  floor  of  652. 
Fovea  articuläris  superior 

atläntis  74. 

—  capitis  femoris  143. 

—  capitüli  radii  113. 


Fovea(ae)  centralis  (retinae) 
804. 

—  costales  75,  77. 

—  costälis  transversälis  77. 

—  dentis  74. 

—  inferior  fossae  rhomboideae 

650._ 

—  inguinales  567. 

—  nuchae  257. 

—  oblönga  569. 

—  pterygoidea  processus  con- 

dyloidei  37. 

—  sublingualis  37. 

—  submaxilläris  37. 

—  superior  fossae  rhomboideae 

650. 

—  supra  vesicälis  567. 

—  triangularis  569. 

—  trochleäris  19. 

Foveolae(a)  gastricae  533. 

—  granuläres  [Pacchioni]  21, 

707. 

—  palatina  517. 

Frenülum(a)  clitoridis  626. 

—  labiorum  oris  496. 

—  —  pudendi  626. 

—  linguae  512. 

—  praeputii  614. 

—  valvülae  coli  541. 

—  veli  medulläris  anterioris 

655. 

Frontal  bone  17,  69. 

—  cavities  19,  62,  861. 

—  eminence  17. 

—  lobe  659. 

—  process  34. 

Fundus  of  internal  acoustic 
meatus  849. 

—  meätus  acustici  interni 

—  uteri  617.  [849. 

—  ventricüli  530. 

—  vesicae  felleae  551. 

—  —  urinariae  601. 
Funicular  cells  of  gray  matter 

693. 

Funicüli  medüllae  spinälis  639, 
649,  693. 

Funicülus  spermaticus  607. 

—  umbilicälis  491. 

Funnel  of  brain  664. 

O. 

Galea  aponeurctlca  260. 

Gall  bladder  551. 

Ganglion(ia)  cardiacum  [Wris- 
bergi]  791. 

—  cervicälia  788. 

—  ciliäre  714. 

—  coeliäca  791. 

—  commissuräle  alae  cinereae 

700. 

—  genicüli  724. 

—  juguläre  700,  731. 


Index. 
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Ganglia(ion)  lumbälla  790. 
mesentericum  superius  790. 
nodosum  n.  vagi  700,  731. 

—  oticum  723. 

—  peripheral  sympathetic  787. 
petrosum  n.  glossopharynarei 

700,  728. 

—  phrönlcum  791.  [787. 

plexüum  sympathicörum 

—  sacralia  793. 

—  semilunäre  [Gasseri]  698 

713. 

sphenopalatlnum  717,  788. 

—  spinale  736. 

—  spirale  (cochleae)  700,  728. 

—  splanchnicum  791. 

—  submaxilläre  723,  788. 
superius  n.  glossopharyngei 

700,  728. 

—  thoracalia  791. 

—  trunci  sympathici  787. 

—  vestibuläre  699,  727. 

Gaster  530. 

Gastric  or  coronary  artery  439. 
Genial  tubercles  36. 

Geniculate  bodies  665,  666. 
Genicülum  canälis  facialis  14,16. 

—  nervi  facialis  724. 
Geniohyoglossus  509. 

Genu  capsülae  internae  690. 

—  corporis  callösi  667. 

—  [internum]  radicis  n.  facialis 

699. 

Gimbernat’s  ligament  298. 
Gingiva  499. 

Glabella  17. 

Gladiolus  93. 

Gland  of  Nuhn  513. 
Glandülae(a)  areoläres  [Mont- 
gomerii]  636. 

—  bronchiales  583. 

—  buccäles  497. 
bulbourethräles  [Cowperil 

612. 

—  ceruminösae  829,  866. 

—  cervical  es  [uteri]  619. 

—  ciliares  [Molli]  821,  866. 

—  circumanäles  866. 

—  cütis  863,  866. 

—  duodenales  [Brunneri]  539. 

—  gastricae  [propriae]  534. 

—  glomiformes  866. 
intestinales  [Lieberkuehni] 

539,  548. 

—  labiales  497. 

—  lacrimäles  822. 

—  laryngeae  579. 

—  linguales  posteriores  512. 
linguälis  anterior  [Blandini, 

Nuhni]  512. 

—  molares  497. 

—  mucosae  [Krausei]  821. 

—  mucosae  tubae  auditivae 

841. 

Spalteholz,  Atlas,  6th  ed. 


Giandülae(a)_ nasales  861. 

—  oesophageae  531. 

—  olfactoriae  862. 

—  palatinae  518. 

—  parotis  515. 

—  —  accessoria  515. 

—  pharyngeae  523. 

—  pyloricae  533. 

—  sebaceae  636,  821,866,868. 

—  sublingualis  514. 

—  submaxilläris  515. 

—  sudoriferae  636,  866. 

—  suprarenäles  603. 

—  accessoriae  603. 
tarsales  [Meibomi]  820. 

—  thyreoidea  593. 

—  accessoria  suprahyoidea 
593. 

tbyreoldeae  accessoriae  593. 

—  tracheäles  579. 

—  urethrales  [Littrei]  614, 622. 

—  utennae  619. 
vestibuläres  minöres  625. 
vestibuläris  major  [Bartho- 

lini]  624. 

Glans  clitoridis  623. 

—  penis  611,  613. 

Glaserian  fissure  15. 

Glenoid  cavity  9. 

—  ligament  196. 

Globus  pallidus  689. 

Glomus  caroticum  594. 

—  chorioideum  673. 

—  coccygeum  439. 

Glottis  576. 

Gluteal  groove  356. 

Gowers’  bundle  or  tract  694. 
Graafian  follicle  615. 

Granular  layer  of  cerebellum 

688. 

Granulatiönes  arachnoideäles 
[Pacchioni]  706. 

Gray  matter,  distribution  of 
principal  masses  of  686. 
Great  sacrosciatic  foramen  212. 

- notch  129,  131. 

Greater  tuberosity  (of  humerus) 
106. 

Groove  for  lateral  sinus  21. 

- nasal  nerve  27. 

Grooves  of  cerebellum  653. 

—  of  cerebrum  661. 

Gum  499. 

Gyri,  annectant  660. 

—  of  cerebellum  653. 

—  of  cerebrum  661. 

Gyrus(i)  anguläris  663. 

—  breves  insülae  664. 

—  centrales  661,  663. 

—  cerebelli  653. 

—  cerebri  661. 

—  cingfili  663. 

—  fornicätus  663. 

—  frontäles  661. 


Gyrus(i)  fusiformis  663. 

—  hippocampi  663. 

—  insülae  664. 

—  linguälis  663. 

—  longus  insülae  664. 
occipi tales  lateräles ,  supe^ 

riores  663. 

—  orbitäles  662. 

—  profundi  661. 

—  rectus  662. 

—  subcallösus  665. 
supramarginälis  663. 

—  temporales  663. 

—  transitivi  661. 

H. 

Habenüla  665. 

Haemorrhoidal  tumors  547 
Hair  streams  865. 

—  vortex  865. 

Hairs  862,  865. 

Hammer  835. 

—  folds  838. 

Hamular  process  8,  26. 
Hamulus  lacrimälis  26. 

—  laminae  spirälis  848. 

—  ossis  hamäti  117. 

—  pterygoldeus  8. 

Hand,  bones  of  122. 

bones  of  root  of  116 
127. 

—  root  of  119. 

Handle  of  sternum  91. 

Haustra  coli  539. 

Head  bone  of  wrist  117. 

—  hairs  of  865. 

—  joints  182. 

Hearing,  nerve  of  726. 

—  organ  of  822. 

Heart  383. 

—  apex  of  383. 

—  base  of  383. 

—  left  auricle  of  397. 

- ventricle  of  398. 

—  muscle  388. 

—  position  of  383. 

—  right  auricle  of  394. 

- ventricle  of  395. 

—  serous  sack  of  404. 

—  sympathetic  plexus  of  791. 

—  vessels  of  400. 

—  vortex  of  389. 

Heel-bone  155,  156. 

Helicotrema  848,  852. 

Helix  824. 

Hemisphaeria  bulbi  urethrae 
612. 

—  cerebelli  653. 

—  cerebri  646,  657. 

Hepar  548. 

Hepatic  flexure  of  the  colon  543. 
Hiatus  aorticus  288. 

—  canälis  faciälis  13,  14. 

—  Palloppii  13,  14. 

56 
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Hiatus  maxilläris  29,  30. 

—  oesophageus  288. 

—  sacralis  81. 

—  semilunaris  63. 

—  tendineus[adductorius]352, 

354. 

Hilus  glandülae  suprarenalis 
603. 

—  lienis  553. 

—  nuclei  dentäti  689. 

—  —  oliväris  687. 

—  ovarii  616. 

—  pulmonis  580. 

—  renalis  596. 

Hind  brain  645. 

Hip  bone  128,  166. 

—  joint  217. 

Hippocampus  674. 

Hirci  866 

Hook  bone  117,  127. 
Horizontal  plate  32. 

Horse  tail  735. 

Humerus  106,  126. 

Humor  aqueus  797,  807. 

—  vitreus  807. 

Hunter’s  canal  354. 

Hydatids  of  the  testicle  605. 
Hymen  [femininus]  622. 

Hyoid  bone  72,  78. 
Hypogastric  artery  442. 
Hypoph5rsis  [cerebri]  665. 
Hypothalamus  665,  689. 
Hypothenar  335. 

I. 

Ileum  538. 

Iliac  fossa  129. 

Iliolumbar  artery  444. 

—  ligament  211. 

Iliotibial  band  356. 

Ilium  129,  166. 

ImpressTo  cardiaca  (pulmonis) 
580. 

—  petrosa  (cerebri)  660. 

—  trigemini  oss.  temporalis  13. 
Impression  for  conoid  ligament 

105. 

—  —  rhomboid  ligament  105. 
Impressiönes  digitätae  5,  7, 

13,  18,  19,  21. 

—  hepatis  548,  549. 

—  rems  597. 

Incisor  teeth  502. 

Incisüra(ae)  acetabuh  129. 

—  anterior  auris  826. 

—  antitragicohelicina  825. 

—  [apicis]  cordis  385. 

—  cardiaca  (pulmonis)  581. 

—  cartilaginis  meatus  acustici 

externi  [Santorini]  829. 

—  cerebelli  651. 

—  claviculäris  sterni  91. 

—  costales  sterni  91. 

—  ethmoidälis  18,  19. 


Incisüra(ae)  fibuläris  151. 

—  frontälis  17. 

—  interarytaenoldea  576. 

—  interlobäris  581. 

—  intertragica  823,  825. 

—  ischiadicae  129,  131. 

—  juguläris  oss.  occipitalis  4. 

—  —  oss.  temporalis  11. 

—  —  sterni  91. 

—  lacrimalis  30. 

—  mandibulae  37. 

—  mastoldea  11. 

- —  nasälis  29,  30. 

—  pancreatis  552. 

—  parietälis  10. 

—  radiälis  111. 

—  scapulae  100. 

—  semilunaris  ulnae  111. 

—  sphenopalatina  33. 

—  supraorbitälis  17. 

—  tentorii  709. 

—  terminälis  cartilaginis  auri- 

cülae  823. 

—  thyreoidea  [superior]  568. 

—  tympanica  [Rivini]  15,  829. 

—  ulnäris  radii  113. 

—  umbilicalis  548. 

—  vertebrales  72,  82. 
Inclinatio  pelvis  141. 

Incus  836. 

Inferior  calcaneonavicular  liga¬ 
ment  242. 

—  coronary  artery  408. 

—  curved  line  (of  ilium)  129. 
dental  canal  27. 

—  —  foramen  37. 

—  external  articular  artery 

455. 

—  horn  (lateral  ventricle)  671, 

674. 

internal  articular  artery 

—  lingual  509.  [455. 

—  longitudinal  sinus  460. 

—  maxillary  bone  36. 

—  profunda  artery  428. 

—  radioulnar  articulation  204. 

—  turbinated  crest  33. 
Infratemporal  fossa  56. 
Infundibüla(um)  pulmonis  665. 

—  ethmoidäle  63. 

—  tubae  uterinae  617. 
Inguinal  canal  298. 

—  ligament  298. 

—  rings  298,  301. 

Inner  condyle  (of  femur)  144. 

—  division  of  erector  spinae3 1 1 . 

—  portion  of  the  m.  thyreoi- 

arytaenoideus  573. 

—  tuberosity  144. 

Innominate  vein  463. 
Inscriptiönes  tendineae  295. 
Insula  664. 

Integumentum  commune  614, 
863. 


Interarticular  fibrocartilage 
170,  194. 

—  ligament  188. 

Interauricular  septum  394. 
Inter-brain  639. 

Intercolumnar  fascia,  external 

spermatic  fascia  298. 
Internal  abdominal  ring  298, 
301. 

—  annular  ligament  378. 

—  auditory  artery  422. 
border  of  humerus  106. 

—  calcanea]  branch  456. 

—  calcaneoastragaloid  liga¬ 

ment  239. 

—  calcaneonavicular  ligament 

239. 

—  condyle  97. 

—  cuneiform  bone  138,  169. 

—  intermuscular  septum  317. 

—  lateral  ligament  200,  205, 

226. 

—  malleolar  branch  432. 

—  oblique  line  (of  jaw)  37. 

— -  plantar  artery  458. 

—  pubic  vein  481. 

—  semilunar  fibrocartilage 

222. 

—  —  (of  humerus)  96. 

—  tarsal  artery  457. 
Interolivary  layer  686. 
Interosseous  ligament  239. 

—  recurrent,  or  posterior  inter¬ 

osseous  recurrent  408. 
Interpubic  disc  195. 
Intertransversales  313. 
Intertrochanteric  line  143. 
Intervertebral  discs  170,  171. 

—  foramina  72. 

Intestine,  large  or  thick  538. 

—  villi  of  538. 

—  small  or  thin  533. 
Intestinum  caecum  539. 

—  crassum  538. 

—  ileum  536. 

—  jejunum  536. 

—  rectum  546,  547. 

—  tenüe  534. 

—  —  mesenteriale  535,  536. 
Intumescentia  cervicälis,  lum- 

bälis  638. 

—  tympanica  730. 

Iris  798,  800,  801. 
Ischiocavernüsus  631. 

Ischium  129,  131,  166. 

Island  of  Reil  664. 

—  —  —  threshold  of  664, 

665. 

Isthmus  aörtae  407. 

—  cartilaginis  auriculae  823, 

—  faucium  519. 

—  glandülae  thyreoldeae  593. 
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Isthmus  gyri  fornicati  663. 

—  prostätae  611. 

—  rhombencephäli  616,  655. 

—  tubae  auditivae  840. 
- uterinae  617. 

J. 

Jaw  joint  166. 

Jejünum  536. 

Joints  190. 

Juga  alveolaria  31,  36. 

—  cerebellaria  5. 

—  cerebralia  5,  7,  9, 13, 18, 19, 

21. 

Juncturae  tendlnum  330. 

K. 

Key-bone  104,  126,  194,  195. 
Kidney,  calyx  of  598. 

—  cordical  "lobule  of  598. 

—  pelvis  of  598. 

Kidneys  595. 

Knee  cap  149,  168. 

Knee-joint  222. 

L. 

Labium(a)  externum,  internum 
ossis  ilium  129. 
laterale ,  mediale  femöris 
142. 

—  majöra,  minöra  pudendi  606. 

—  oris  496. 

—  uteri  618. 

—  voeäle  576. 

Labrum  glenoidäle  articulatiö- 
nis  humeri  196. 

- —  coxae  217. 

Labyrinth  capsule  69,  842. 

—  membranous  842,  851. 

—  osseous  842. 

Lacertus  fibrösus  319. 

muscüli  recti  lateralis  810. 
Lachrymal  apparatus  794,  822. 

—  bone  26,  70. 

—  crest  26. 

—  gland  822. 

—  groove  30. 

—  lake  818. 

—  tubules  822. 

Lachcrymo-nasal  duct  822. 
Lacrimae  822. 

Lacuna  musculorum  vasörum 
343. 

Lacunae  urethrales  [Monrasrniil 
615,  623. 

Lacus  lacrimalis  818. 

Lamina(ae)  afflxa  672. 

—  basalis  799. 

—  basiläris  cochleae  853. 

—  cartilaginis  cricoideae  569. 

—  —  thyreoideae  568. 

—  choriocapilläris  799. 


Lamina(ae)  chorioidea  epithe- 
liälis  654,  666,  672. 
cribrosa  of  the  ethmoid  bone 
j  —  —  sclerae  797.  [22. 

elastica  anterior  [Bowmanil 
798.  J 

posterior  [Descemeti, 
Demoursi]  798. 

fibrocartilaginea  interpubica 
215,  216. 

fusca^  (sclerae)  798. 

—  lateralis  cartilaginis  tubae 
auditivae  841. 

—  processus  pterygoid ei  8. 
medialis  cartilaginis  tubae 
auditivae  841. 

processus  pterygoidei  8. 

—  mediastinalis  591. 
medulläres  of  the  cerebellum 

—  —  thalämi  689.  [689. 

membranacea  tubae  audi¬ 
tivae  841. 

—  mesenterii  propria  563. 

—  modioli  848. 

—  papyräcea  23. 

—  perpendicularis  23,  24. 

—  quadrigemina  655. 

—  rostralis  667. 
septi  pellucidi  669. 

—  spiralis  ossea  849. 

—  —  secundaria  849. 

—  suprachorioidea  798,  799. 

—  terminalis  665,  666. 

—  tragi  825. 

—  vasculösa  799. 

—  vastoadductoria  354. 

Lanugo  866. 

Larynx  568. 

—  cartilages  of  568. 

Lateral  false  ligament  422. 

funiculus  bundle  695. 

—  —  of  the  spinal  cord  639, 

693. 

—  limiting  layer  of  gray  matter 

of  spinal  cord  695. 

—  mass  of  ethmoid  23. 

—  sinus  459. 

—  ventricle  670. 

Left  auricle  397. 

—  auricular  appendix  397. 

—  terminal  branch  416. 
Lemniscus  655. 

—  lateralis  [acusticus]  655, 

687,  700. 

—  medialis  [sensitlvus]  688, 

Lens  797,  806.  [695. 

—  capsule  of  806. 

—  crystallina  797,  806. 

—  epithelium  of  806. 

—  fibres  806. 

—  nucleus  806. 

—  stars  806,  807. 

Lentiform  nucleus  690 
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Lesser  sacrosciatic foramen  212. 
- notch  131. 

—  tuberosity  106. 

Levator  cushion  523. 

—  palati  524. 

Lid  plates  of  eve  819,  820. 

—  slit  817. 

Lien  553,  554. 

—  accessorius  554. 

Ligament  of  the  ovary  619. 
Ligamenta(um)  accessoria  vo- 

lari'a  207. 

-  acromioclaviculäre  195. 

—  alare  dentis  185. 

—  alaria  229. 

-  annulare  baseos  stapedis  8  3  7. 
- radii  201. 

annularia  digltorum  340. 
- trachealia  579. 

—  anococcygeum  632. 

—  apicis  dentis  185. 

—  arcuatum  pubis  215. 

—  arteriös  urn  398. 
auricularia  [Valsalvae]  826. 

—  basium  [ossium  metacarpa- 

llum]  dorsalia ,  volaria 
206. 

[ossium  metacarpalium] 
interossea  207. 

~  [ossium  metatarsalium] 
dorsalia  239. 

[ossium  metatarsalium] 
interossea  245. 

[ossium  metatarsalium] 
plantarla  243. 

—  bifureätum  239. 
calcaneocuboideum  dorsale 

- plantare  242.  [239. 

—  calcaneofibuläre  235,  236. 
calcaneonaviculäre  plantare 

242. 

—  calcaneotibiäle  237. 
capitüli  costae  interarticu- 

läre  188. 

costae  radiätum  189. 

—  —  fibülae  234. 
capitulörum  [ossium  meta¬ 
carpalium]  transversum 
208. 

—  —  [ossium  metatarsalium] 

transversum  245. 

—  carpi  areuätum  [dorsale]  206. 

—  —  dorsale  334. 

—  —  radiätum  205. 

—  —  transversum  335. 

—  —  voläre  335. 

—  carpometacarpea  206. 

—  ceratocricoidea  570. 

—  collateräle  fibuläre,  tibiäle 

226. 

—  —  radiäie,  ulnäre  200,  201. 

—  collaterälia  carpi  205. 

—  —  digitörum  209. 

—  colli  costae  191. 

56* 
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Ligamenta(um)  columnae  ver- 
tebrälis  174. 

—  conoideum  195. 

—  coracoacromiäle  195. 

—  coracoclaviculäre  195. 

—  coracohumeräle  197. 

—  corniculopharyngeum  571. 

—  coronarium  hepätis  559. 

—  costoclaviculäre  194. 

—  costotransversaria  190. 

—  costoxiphoidea  193. 

—  cricoarytaenoideum  poste¬ 

rius  570. 

—  cricopharyngeum  571. 

—  cricothyreoldeum  [medium] 

571. 

—  cricotracheäle  571. 

—  cruciäta  digitörum  manus 

340. 

—  —  genus  223. 

—  cruciätum  atläntis  184. 

—  —  cruris  374. 

—  cuboideonaviculäre  dorsale 

239. 

—  —  plantare  243. 

—  cuneocuboideumdorsale239. 

—  —  interosseum  245. 

—  —  plantare  243. 

—  cuneometatarsea  interossea 

245. 

—  deltoideum  235,  237. 

—  denticulätum  643. 

—  duodenorenäle  559. 

—  epididymidis  605. 

—  falciförme  hepätis  559. 

—  flava  174,  177. 

—  fundiförme  clitorldis  297. 

—  —  penis  297,  614. 

—  gastrocolicum  560. 

—  gastrolienäle  554,  559. 

—  glossoepiglottlcum  571. 

—  hamatometacarpeum  206. 

—  hepatocollcum  559. 

—  hepatoduodenäle  559. 

—  hepatogastricum  559. 

—  hepatorenäle  559. 

—  hyoepiglottlcum  571. 

—  hyothyreoidea  570. 

—  iliofemoräle  217. 

—  iliolumbäle  211. 

—  incüdis  837. 

—  inguinale  [Pouparti]  298. 

—  inguinale  reflexum  [Collesi] 

300. 

—  mtercarpea  dorsalia  206. 

—  —  interossea  207. 

—  —  volaria  205. 

—  interclaviculäre  194. 

—  intercostalia  externa  285. 

—  —  interna  285. 

—  intercuneiformla  dorsalia 

239. 

—  —  interossea  245. 


Ligamenta(um)  intercuneifor- 
mia  plantaria  243. 

—  interfoveoläre  [Hesselbachi] 

—  interspinalial74,176.  [301. 

—  intertransversaria  174,  176. 

—  ischiocapsuläre  218. 

—  laciniätum  378,  379. 

—  lacunäre  [Gimbernati]  298. 

—  latum  uteri  624. 

—  longitudinalia  174, 178, 179. 

—  lumbocostäle  306. 

—  mallei  837. 

—  malleoli  lateralis  234,  235. 

—  navicularicuneiformla  dor¬ 

salia  239. 

—  —  plantaria  243. 

—  nuchae  181. 

—  ossiculörum  auditus  837. 

—  ovarii  proprium_619. 

—  palpebräle  mediale  822. 

—  patellae  231. 

—  pectinätum  iridis  801. 

—  mucösum  229. 

—  phrenicocolicum  554. 

—  phrenicolienäle  554,  559. 

—  pisohamätum  205. 

—  pisometacarpeum  205. 

—  plantare  longum  241. 

—  poplitea  227. 

—  pubicum  superlus  215. 

—  pubocapsuläre  217. 

—  puboprostatica  632,  633. 

—  pubovesicalia  633. 

—  pulmonale  591. 

—  pylori  532. 

—  radiocarpea  205,  206. 

—  sacrococcygea  180. 

—  sacroiliaca  211,  212,  214. 

—  sacrospinösum  214. 

—  sacrotuberösum  214. 

—  sphenomandibuläre  172. 

—  spirale  cochleae  853. 

—  sternoclaviculäre  194. 

—  sternocostäle  interarticuläre 

193. 

—  sternocostalia  radiäta  193. 

—  sternopericardiäca  405. 

—  stylohyoideum  42. 

—  stylomandibuläre  172. 

—  supraspinäle  174,  176. 

—  Suspensorium  185. 

—  —  clitoridis  624. 

—  —  ovarii  623. 

—  —  penis  614. 

—  talocalcanea  239. 

—  talofibularia  235,  236. 

—  talonaviculäre  [dorsale]  239. 

—  talotibialla  237. 

—  tarsi  dorsalia  239. 

—  —  plantaria  241. 

—  tarsometatarseadorsalia239. 

—  —  plantaria  243. 

I  —  temporomandibuläre  171. 


Ligamentum(a)  teres  femoris 

—  —  hepätis  549.  [220. 

—  —  uteri  619. 

—  thyreoepiglottlcum  571. 

—  tibionaviculäre  237. 

—  transversum  acetabüli  217. 

—  —  atläntis  184. 

—  —  cruris  365. 

—  —  genus  222. 

—  —  pelvis  629. 

—  —  scapülae  195. 

—  trapezoideum  195. 

—  triangularia  hepätis  559. 

—  tubercüli  costae  191. 

—  umbilicäle  laterale  446. 

—  —  medium  601. 

—  vaginälia  340. 

—  venae  cavae  sinistrae  402. 

—  venösum  [Arantii]  549. 

—  ventriculäre  572. 

—  vocäle  571. 

Limbus  acetabüli  129. 

—  alveoläris  31,  36. 

—  corneae  797,  798. 

—  fossae  ovälis  [Yieussemi] 

394. 

—  membränae  tympäni  831. 

—  palpebrälis  anterior,  poste¬ 

rior  817. 

Limen  insülae  664,  665. 

—  nasi  859. 

Linea(ae)  alba  297. 

—  arcuäta  129. 

—  aspera  femoris  142. 

—  Gennari  698. 

—  glutäeae  129.  _ 

—  intercondyloldea  144. 

—  intermedia  alae  oss.  ilium 

129. 

—  intertrochanterica  143. 

—  musculäres  scapülae  100. 

—  mylohyoidea  37. 

—  nuchae  5. 

—  obliqua  cartilaginis  thyreoi- 

deae  568. 

—  —  mandibülae  36. 

—  pectinea  142. 

—  poplitea  150. 

—  semicirculäris  [Douglasi] 

293,  297. 

—  semilunaris  [Spigeli]  297. 

—  temporales  9,  17,  21. 

—  terminälis  133. 

—  transversae  ossis  sacri  80. 

—  visus  795. 

Lingua  507. 

Lingual  tonsil  511. 

Lingula  cerebelli  653,  655. 

—  mandibülae  37. 

—  pulmonis  581. 

—  sphenoidälis  6. 

Liquor  cerebrospinalis  643,  706. 

—  follicüli  616. 
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Liquor  pericardii  404. 
Lissauer’s  marginal  zone  695. 
Liver  549. 

Lobulüs(i)  auricülae  826. 

—  biventer  cerebelli  651,  653. 

—  centralis  cerebelli  653. 

—  corticäles  renis  598. 

—  epididymidis  605. 

—  mammae  636. 

—  paracenträlis  664. 
parietälis  inferior,  superior 

663. 

—  pulmonis  585. 

—  quadranguläris  653. 

—  semilunaris  inferior,  supe¬ 

rior  653. 

—  testis  604. 

—  thymi  586. 

Löbus(i)  caudätus  [Spigelil 
^  548. 

—  cerebri  661. 

—  hepätis  548. 

—  hypophyseos  665. 

—  mammae  636. 

—  olfactorius  665. 

—  pyramidälis  593. 

—  quadrätus  hepätis  548. 

—  renales  597,  598. 

Locus  caeruleus  650,  698. 

Long  calcaneocuboid  or  long 

plantar  ligament  241. 

—  external  lateral  ligament  226. 

—  thoracic  artery  424. 

Lower  jaw,  body  of  36. 

—  —  bone  35. 

—  —  ramus  of  37. 

Lumbar  arteries  439. 

—  enlargement  637. 

—  nerves  736. 

—  rib  79. 

—  vertebrae  79. 

Lumbosacral  vertebra  83. 

Lung,  lobule  of  585. 

—  root  of  580. 

Lungs  580. 

Lunüla  unguis  866. 

—  valvülae  semilunaris  398. 
Lymph  node  547. 
Lymphoglandülae  bronchiales 

579. 

—  pulmonales  580. 

—  tracheäles  579. 

M. 

Macüla(ae)  acustlca  saccüli 
852. 

—  —  utricüli  851. 

—  cribrösae  843,  844. 

—  flava  576. 

—  lutea  804. 

Malar  bone  34. 

—  process  30. 

Malleoli,  medial  and  lateral 
151. 


Malleolus  lateralis,  mediälis 
Malleus  831.  [151. 

Mamma(ae)  635. 

—  accessoriae  636. 

—  vinlis  636. 

Mandibüla  35,  70. 

Mandibular  or  inferior  dental 

artery  411. 

Manubrium  mallei  835. 

—  sterni  91. 

Marginal  bundle,  anterior  695. 

—  loop  network  of  cornea  802. 

—  zone,  Lissauer’s  695. 
Margo(Ines)  aciitus  (cordis)  384. 

—  ciliaris  iridis  800. 

—  falciförmis  348. 

—  frontalis  ossis  parietälis  20. 
- oss.  sphenoidälis  7,  8. 

—  humeri  106. 

—  infraglenoidälis  150. 

—  infraorbitälis  29,  34,  59. 

—  lacrimalis  30. 

—  lambdoideus  3,  5. 

—  mastoideus  3,  4,  5. 

—  nasälis  18. 

—  nasi  856. 

—  obtiisus  (cordis)  384. 

— -  occipitalis  oss.  parietälis  20. 
- —  temporalis  10. 

—  parietälis  oss.  frontälis  17. 

—  —  —  temporälis  9. 

—  pupilläris  iridis  800. 

—  radii  112. 

—  sagittälis  oss.  parietälis  20. 

—  scapülae  95. 

—  sphenoidälis  oss-  temporälis 

9. 

—  squamosus  oss.  parietälis  20. 

—  —  oss.  sphenoidälis  7. 

—  supraorbitälis  17,  19,  59. 

—  tibiae  150. 

—  ulnae  110. 

—  unguis  866. 

—  zygomaticus  7. 

Massa  intermedia  666,  689. 
Massae  lateräles  atläntis  74. 
Mastication,  muscles  of  267. 
Mastoid  process  10,  11,  16. 
Matrix  unguis  866. 

Maxilla  29,  70. 

Meätus  acustlcus  externus9, 15, 
829. 

—  —  —  cartilaginous  829. 

—  —  —  osseus  829. 

—  —  internus  11,  850. 

—  näsi  23,  62,  860. 

—  —  commünis  62. 

—  —  inferior  62,  63,  860. 

—  —  medius  62,  860. 

- superior  23,  62,  860. 

—  nasopharyngeus  62,  860. 
Median  artery  or  arteria  comes 

nervi  mediäni  431. 
Mediastinum  591. 


Mediastinum  testis  604. 
Medülla  oblongäta  646,  648 
649,  686. 

—  spinälis  638. 

Medullary  cord  589. 

—  laminae  688. 

--  substance  598,  603. 
Membränae(a)  atlantooccipitä- 
les  182. 

—  elastlca  laryngis  572. 

—  hyothyreoidea  570. 

—  interossea  antebrachii  204. 

—  —  cruris  234. 

—  obturatoria  pelvis  133,  215. 

—  —  stapedis  836. 

—  quadranguläris  572. 

—  sterni  193. 

—  tectoria  186. 

—  tympani  829,  831. 

—  —  secundaria  839,  854. 

—  vestibuläris  [ReissneriJ  853. 
Memnges  encephäli  674,  706, 

708. 

—  spinäles  642. 

Menisci  articuläres  of  knee-ioint 

222. 

Mental  process  36. 

Meridiäni  bulbi  ocüli  795. 
Mesencephalon  646,  655. 
Mesenteriolum  processus  ver¬ 
miformis  565. 
Mesenterium  563. 

Mesentery  of  small  intestine  563. 
Mesocolon  564,  565,  567. 
Mesometrium  623. 

Mesosälpinx  617. 

Mesovarium  616. 

Metacarpal  bones  121,  127. 
Metatarsal  artery  457. 

—  bones  160,  169. 
Metathalamus  665. 
Metencephälon  646. 

Mid  brain  646. 

Middle  curved  line  129. 

—  division  of  erector  spinae 

310. 

—  ear  835. 

—  fasciculus  of  external  lateral 

ligament  236. 

Milk  teeth  504. 

Modiolus  848. 

Molar  teeth  501,  502. 
Monticülus  653. 

Mouth  cavity  496. 

—  mucous  membrane  of  499. 

—  slit  496. 

Multangular  bones  117,  127. 
Muscle  external  rectus  810, 

811. 

—  internal  rectus  810,  811. 
Muscles  of  pharynx  527. 
Musculospiral  groove  106. 
Muscülus  abdüctordigiti  quinti 

of  the  foot  371. 


884 


Index 


Muscnlus(li)  abductor  digiti  I 
quinti  of  the  hand  334. 

—  —  hallücis  378. 

—  —  pollicis  brevis  336. 

—  —  —  longus  332. 

—  adductor  hallücis  373. 
- pollicis  338. 

adductöres  femöris  351, 
352. 

—  anconäeus  331. 

—  antitragicus  826. 

—  articuläris  genus  353. 

—  aryepiglotticus  575. 

—  arytaenoideus  obliquus  575. 

—  —  trans versus  575. 

—  auriculäris  anterior,  poste¬ 

rior,  superior  268. 

—  biceps  brachii  319. 

- femöris  362. 

—  brachiälis  321. 

—  brachioradiälis  325. 

—  bronchooesophageus  530. 

—  buccinator  266. 

—  buccopharyngeus  527. 

—  bulbocavernosus  632. 

—  caninus  263. 

—  ceratopharyngeus  527. 

—  chondroglössus  509. 

—  chondropharyngeus  527. 

—  ciliaris  (eye)  799. 

—  —  [Riolani]  (eyelid)  821. 

—  coccygeus  346. 

—  constrictöres  phary  ngis  527. 

—  coracobrachiälis  320. 

—  corrugätor  263. 

—  cremaster  299. 

—  cricoarytaenoideus  lateralis 

573. 

- posterior  573. 

—  cricopharyngeus  527. 

- —  cricothyreoideus  572. 

—  deltoideus  315. 

—  depressor  septi  263. 

—  digastricus  271. 

— ■  dilatator  pupillae  801. 

—  epicranius  260. 

—  extensor  carpi  radiälis  bre¬ 

vis  330. 

—  —  —  —  longus  329. 

—  - ulnäris  331. 

—  —  digiti  quinti  proprius 

331. 

—  —  digitörum  brevis  375. 

—  - communis  330. 

—  —  —  longus  364. 

- hallücis  brevis  375. 

—  —  —  longus  365. 

—  —  indicis  proprius  333. 

—  —  pollicis  brevis  332. 

—  —  —  longus  333. 

—  flexor  carpi  radiälis  326. 

—  —  —  ulnäris  326. 

—  —  digiti  quinti  brevis  of 

the  foot  377. 


Muscülus(li)  flexor  digiti  quinti 
of  the  hand  336. 

—  —  digitorum  brevis  371. 

—  —  —  longus  368. 

—  - profundus  328. 

—  - sublimis  327. 

—  hallücis  brevis  373. 

—  —  longus  368. 


—  pollicis  brevis  338. 

—  —  longus  328. 
frontalis  260. 
gastrocnemius  366. 
gemelli  359. 
genioglössus  509. 
geniobyoideus  275. 
glossopalatinus  524. 
glossopharyngeus  527. 
glutäeus  maximus  355. 

—  medius  358. 

—  minimus  360. 
gracilis  350. 

helicis  major,  minor  826. 
hyoglossus  508. 
iliacus  345. 
iliococcygeus  628. 
iliocostäles  309. 
iliopsoas  344. 
incisivus  labii  inferiöris  263. 

—  —  superiöris  263. 
infraspinatus  322. 
intercartilaginei  285. 
intercostäles  externi  285. 

—  interni  285. 
interfoveoläris  301. 
interossei  of  the  foot  376, 


377. 


—  —  of  the  hand  340,  341. 

—  interspinäles  313. 

—  intertransversarii  313. 

—  ischiocavernösus  632. 

—  laryngis  572. 

—  latissimus  dorsi  304. 

—  levator  ani  627. 

-  —  palpebrae  superiöris  8 10. 

—  —  scapulae  305. 

—  veli  palatini  524. 

—  levatöres  costarum  313. 

—  linguae  508,  509. 

—  longissimus  310. 

—  —  capitis  310. 

—  —  cervlcis  310. 

—  —  dorsi  310. 

—  longitudinales  linguae  509. 
longus  capitis  277. 

- colli  277. 

—  lumbricäles  of  the  foot  372. 

—  —  of  the  hand  337. 

—  masseter  264. 

—  mentalis  263. 

—  multifidus  312. 

—  mylohyoideus  275. 

—  mylopharyngeus  527. 

—  nasälis  263. 

—  obliquus  auricülae  826. 


Muscülus(li)  obliquus  capitis 
superior,  inferior  314. 

—  —  externus  abdominis  291. 

—  —  inferior  öcüli  813. 

—  —  internus  abdominis  293. 

—  —  superior  öcüli  811. 

—  obturator  externus  347. 

—  —  internus  346. 

—  occipitalis  260. 

—  öcüli  794,  809. 

—  omohyoideus  272. 

—  oppönens  digiti  quinti  of  the 

foot  377. 

—  —  —  —  of  the  hand  338. 

—  —  pollicis  338. 

—  orbicularis  öcüli  261. 

—  —  oris  263. 

—  orbitälis  816. 

—  ossiculörum  auditus  838. 

—  palmäris  brevis  335. 

—  —  longus  325. 

—  papilläres  393. 

—  pectinäti  394. 

—  pectineus  350. 

—  pectorälis  major  280. 

—  —  minor  282. 

—  peronäcus  brevis  370. 

—  —  longus  369. 

—  —  tertius  364. 

—  pharyngopalatinus  523. 

—  piriformis  347. 

—  plantäris  367. 

—  pleurooesophageus  530. 

—  popliteus  367. 

—  procerus  260. 

—  pronätor  quadrätus  329. 

—  —  teres  325. 

—  prostaticus  612. 

—  psoas  major  345. 

—  —  minor  344. 

—  pterygoideus  externus  267. 

—  —  internus  267. 

—  pterygopharyngeus  527. 

—  pubococcygeus  628. 

—  pubovesciäles  602,  633. 

—  pyramidälis  291. 

—  quadrätus  femöris  360 

—  —  labii  inferiöris  263. 

—  —  —  superiöris  260. 

—  —  lumbörum  344. 

—  —  plantae  372. 

—  quadriceps  femöris  351. 

—  recti  öcüli  810,  811. 

—  rectococcygeus  546. 

—  rectouterlnus  621. 

—  rectovesicälis  602,  615. 

—  rectus  abdominis  295. 

—  —  capitis  anterior  276. 

—  —  —  laterälis  276. 

—  posterior  major  314. 

—  —  —  —  minor  314. 
- femöris  351. 

—  rhomboideus  major  304. 

—  —  minor  304. 
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MusculusQi)  risorius  263. 

—  rotatores  312. 

—  sacrococcygei  628. 

—  sacrolumbälis  309. 

—  sacrospinälis  309. 

—  salpingopharyngeus  523. 

—  sartorius  349. 

—  scalenus  anterior  278. 

—  —  medius  278. 

—  —  minimus  278. 

—  —  posterior  278. 

—  semimembranosus  357. 

—  semispinälis  311. 

—  semitendinösus  357. 

—  serrätus  anterior  283,  285. 

—  —  posterior  inferior  307. 
- ^ —  superior  307. 

—  soleus  367. 

—  sphincter  ani  externus 

632. 

—  —  —  internus  546. 

- pupillae  801. 

—  —  pylori  533. 

—  —  urethrae  membranaceae 

629. 

—  —  vesicae  600. 

—  spinales  311. 

—  splenius  capitis  307. 

—  —  cervicis  307. 

—  stapedius  838. 

—  sternocleidomastoideus  270. 

—  stemohyoideus  273. 

—  sternothyreoideus  274. 

—  styloglossus  508. 

—  stylohyoideus  271. 

—  stylopharyngeus  527. 

--  subclavius  282. 

—  subcostäles  285. 

—  subscapuläris  318. 

—  supinätor  329. 

—  supraspinätus  322. 

—  suspensörius  duodeni  535. 

—  tarsalis  inferior  820. 

- superior  810,  820. 

—  temporalis  265. 

—  tensor  fasciae  latae  355. 

—  —  tympäni  838. 

—  —  veli  palatini  524. 

—  teres  major  318. 

—  —  minor  323. 

—  thyreoarytaenoideus  [exter¬ 

nus]  573. 

—  thyreoepiglotticus  575. 

—  thyreohyoideus  274. 

—  thyreopharyngeus  527. 

—  tibialis  anterior  363. 

—  —  posterior  369. 

—  tragicus  826. 

—  transversospinälis  311. 

—  transversus  abdominis 

279. 

—  —  auricülae  826. 

—  —  linguae  511. 

—  —  menti  263. 


Musculus(li)  transversus  nuchae 
268. 

- perinei  profiindus  629. 

- superficialis  631. 

—  —  thoracis  285. 

—  trapezius  303. 

—  triangularis  263. 

—  triceps  brachii  323. 

—  —  surae  366. 

—  uvülae  524. 

—  vasti  353,  354. 

—  ventriculäris  575. 

—  verticälis  linguae  511. 

—  vocälis  574. 

—  zygomaticus  263. 
Myelencephälon  646. 
Myocardium  388. 

Myometrium  619. 

N. 

Nail  863,  866. 

—  bed  of  866. 

—  groove  866. 

—  root  of  866. 

—  wall  866. 

Näres  856,  858. 

Nasal  bone  27,  70. 

—  branch  417. 

—  cavity  62,  858. 

Nasal  conchae  23,  25,  70,  860. 

—  opening  856,  858. 

—  passages  23,  26,  860. 

—  process  28. 

—  septum  64,  858. 

—  spine  18. 

Näsus  856. 

—  externus  856,  857. 

Navel  297. 

Navicular  bone  of  foot  157,  169. 

- of  hand  116,  127. 

Nerve,  anterior  crural  771. 

—  external  cutaneous  770. 

—  internal  cutaneous  748. 

—  lesser  internal  cutaneous 

—  musculospiral  759.  [748. 

—  small  sciatic  775. 

Nervous  system ,  sympathetic 

787. 

Nervus(i)  abdücens  698,  724. 

—  accessorius  700,  734. 

—  acusticus  699,  727. 

—  alveoläres  superiöres  716. 

—  alveoläris  inferior  720,  722. 

—  ampulläres  727,  728. 

—  anococcygei  787. 

—  auriculäres  anteriores  722. 

—  auriculäris  magnus  743. 

—  —  posterior  724. 

—  auriculotemporälis  720,  722. 

—  axilläris  746,  747. 

—  buccinatorius  719,  721. 

—  canälis  pterygoidei  [Yidii] 

717. 

—  cardiäci  788,  789. 


Nervi(us)  carotici  extorni  788. 
caroticotympänicus  inferior 
730. 

- superior  730. 

—  caroticus  internus  787. 
cavernosus  penis  major, 

minöres  793. 

—  cerebräles  711. 

—  cervicäles  736. 

—  ciliäres  breves  714,  802. 
- longi  714,  802. 

—  clunium  inferiores  [lateräles] 

775. 

inferior  mediälis  785. 

—  —  medii  740. 

- superiöres  740. 

—  coccygeus  736. 

—  cochleäris  699,  700,  727 

728. 

—  cutaneus  antebrachli  dor- 

sälis  759. 

—  —  —  laterälis  749. 

—  - mediälis  747. 

—  —  brachii  laterälis  746. 

—  —  —  mediälis  747. 

—  —  posterior  759. 

- colli  743. 

—  [pedis]  dorsälis  laterälis 
778. 

—  — •  —  dorsälis  mediälis 

785. 

- femöris  laterälis  770, 

771. 

- posterior  775. 

—  —  surae  laterälis  782. 

—  - mediälis  778. 

—  digitäles(is)  dorsäles  manus 

757,  761. 

—  —  —  hallücis  laterälis  et 

digiti  secündi  mediälis 
784. 

—  —  —  pedis  784,  785. 

—  —  plantäres  communes  7  79, 

781. 

- —  proprli  779,  781. 

—  —  voläres  commünes  753, 

758. 

- proprli  753,  754, 

758. 

—  dorsälis  penis  (clitorldis) 

786,  787. 

—  —  scapülae  745. 

—  ethmoidälis  anterior  714. 

—  —  posterior  714. 

—  faciälis  699,  724. 

—  femorälis  771,  772. 

—  frontälis  714. 

—  genitofemorälis  770. 

—  glossopharyngeus  700,  728, 

730. 

—  glutäei  773. 

—  haemorrhoidäles  786,  793. 

—  hypoglössus  700,  734. 

—  iliohypogastricus  766. 
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Nervus(i)  ilioinguinälis  769. 

—  infraorbitälis  714,  717. 

—  infratrockleäris  714. 

—  intercostäles  763,  766. 

—  intercostobrackiäles  766. 

—  intermedius  699,  724. 

—  interosseus  [antebrachii] 

voläris  752. 

—  —  —  dorsälis  761. 

—  —  cruris  779. 

—  ischiadlcus  776. 

—  juguiäris  788. 

—  labiales  posteriores  786. 

—  lacrimalis  714. 

—  laryngeus  inferior  733, 

734. 

—  —  superior  733. 

—  linguälis  720,  723. 

—  lumbales  736. 

—  lumboinguinälis  770. 

—  mandibuläris  713,  719. 

—  massetericus  719,  720. 

—  masticatorius  719. 

—  maxilläris  713,  714. 

—  meätus  acustici  externi 

722. 

—  mediänus  747,  751. 

—  meningeus  [medius]  714. 

—  mentalis  723. 

—  musculocutaneus  747,  749. 

—  mylohyoideus  720,  722. 

—  nasociliäris  714. 

—  nasopalatinus  [Scarpae]  718. 

—  obturatorius  773. 

—  —  accessorius  773. 

—  occipitalis  major  740. 

—  —  minor  740. 

—  —  tertius  740. 

—  oculomotorius  698,  711. 

—  olfactorius  698,  711. 

—  ophthalmicus  713,  714. 

—  opticus  698,  711,  794, 

795. 

—  palatini  718. 

—  palatinus  anterior  718. 

—  —  medius  718. 

—  —  posterior  719. 

—  perinei  786. 

—  peronäeus  communis  776, 

782. 

—  —  profundus  782,  784. 

—  —  superficialis  784,  785. 

—  petrösus  profündus  718, 

788. 

—  —  superficialis  major  717, 

724. 

—  —  —  minor  723. 

—  pkrenicus  743. 

—  plantares  778,  779,  780. 

—  pterygoideus  externus  719, 

721. 

—  —  internus  720,  721. 

—  pudendus  786. 

—  radiälis  747,  759. 


Nervus(i)  recürrens  733. 

—  sacculäris  728. 

—  sacräles  736. 

—  saphenus  772. 

—  scrotäles  posteriores  784. 

—  spermaticus  externus  770. 

—  sphenopalatini  716,  718. 

—  spinales  736. 

—  spinösus  719. 

—  splanchnici  791. 

—  stapedius  724,  839. 

—  subclavius  746. 

—  sublingualis  723. 

—  suboccipitälis  739. 

—  subscapuläres  746. 

—  supraclaviculäres  743. 

—  supraorbital  is  714. 

—  suprascapuläris  746. 

—  supratrochleäris  714. 

—  surälis  778,  782. 

—  temporales  profündi  719, 

721. 

—  tensöris  tympäni  720,  722. 
- veli  palatini  720,  722. 

—  tentorii  714. 

—  tkoracäles(is)  736. 

—  —  anteriores  746. 

—  —  longus  746. 

—  —  posteriores  745. 

—  thoracodorsälis  746. 

—  tibiälis  776. 

—  trigeminus  698,  713. 

—  trochleäris  698,  712. 

—  tympanicus  730. 

—  ulnäris  747,  755. 

—  utriculäris  727. 

—  vaginales  786. 

—  vagus  700,  731. 

—  vesicäles  786,  793. 

—  vestibularis  699,  727,  728. 

—  zygomaticus  715. 

Nipple  635. 

Nodülilymphatici  538,  547. 

—  —  aggregäti  [Peyeri]  537. 

—  —  bronchiales  582,  584. 

—  —  conjunctiväles  821. 

—  —  laryngei  578. 

—  —  solitarii  537. 

—  —  tubarii  841. 

Nodülus  valvülae  semilunaris 

[Arantii]  398. 

—  vermis  653. 

Nose  856. 

—  accessory  cavities  of  62,  861. 

—  back  of  856. 

—  cartilage  of  857. 

—  external  856,  857. 

—  hairs  of  857,  866. 

—  root  of  856. 

—  tip  of  856. 

—  wings  of  856. 

Nucleus  alae  einereae  700. 

—  ambigüus  700. 

—  amygdalae  691. 


Nucleus(i)  anterior  thalami  687. 

—  arcuäti  687. 

—  caudätus  671,  690. 

—  of  cerebral  nerves  698. 

—  collicüli  inferioris  of  the  cor¬ 

pora  quadrigemina  689. 

—  corporis  geniculäti  lateralis, 

mediälis  689. 

—  —  mamilläris  689. 

—  —  trapezoidei  687. 

—  dentätus  689. 

—  dorsalis  [Stillingi,  ClarkiJ 

641. 

—  —  nn.  glossopharyngei  et 

vagi  700. 

—  emboliförmis  689. 

—  fascicüli  cuneäti  686. 

—  —  gracilis  686. 

—  fastigii  689. 

—  globösus  689. 

—  habenulae  689. 

—  hypothalamicus  [corpus 

Luysi]  689. 

—  laterales  thalami  687. 

—  lemnisci  lateralis  655,  700. 

—  lentiförmis  690. 

—  lentis  806. 

—  motorius  princeps  n.  trige¬ 

mini  698. 

—  n.  abducentis  698. 

—  —  cochleäris  dorsalis  700. 

—  —  —  venträlis  700. 

—  —  facialis  699. 

—  —  hypoglössi  700. 

—  —  oculomotorii  698. 

—  —  trochleäris  698. 

—  —  vestibularis  lateralis 

[Deiters]  699. 

—  —  —  mediälis  [Schwalbe] 

699. 

—  —  —  spinälis  699. 

—  —  —  superior  [Flechsig, 

Bechterew]  699. 

—  oiiväres  687. 

—  —  accessorii  687. 

—  pontis  688. 

—  pulposus  175,  176. 

—  radicis  descendentis  n.  trige¬ 

mini  698. 

—  ruber  tegmenti  689. 

—  sensibilis  n.  trigemini  698. 

—  thalämi  689. 

—  tractus  solitarii  700. 

—  —  spinälis  n.  trigemini 

687,  698. 

—  tubercüli  acustici  700. 

—  venträlis  n.  glossopharyngei 

700. 

O. 

Obex  649. 

Oblique  ligament  204. 

—  vein  of  Marshall  402. 
Obturator  foramen  133. 
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Occipital  bone  3,  67a. 

—  lobe  002. 

Occipito-axial  ligament  186. 
Ocülus  794. 

Odontoid  or  check  ligaments 
185. 


—  process  74. 

Oesophagus  528. 

Olecranon  111. 

Olfactory  brain  664,  665. 

—  lobe  665. 

—  nerve  711. 

—  organ  856. 

—  roots  698. 

Olives  649,  687. 

—  path  from  to  vermis  700. 
Omental  sack  or  bursa  561. 
Omentum,  great  560. 

—  majus  560. 

—  minus  559. 

—  small  559. 


Opening  for  smaller  petrosal 
nerve  13. 

Opercülum  664. 

Oppönens  minimi  digi'ti  338. 
Optic  groove  6. 

—  nerve  698,  711,  794,  795. 

—  —  sheaths  of  795. 

Optic  radiations,  698,  702. 

Ora  serräta  803,  804. 
Orbicular  ligament  201. 
Orbicülus  ciliäris  799. 

Orbita  59. 

Orgänon(a)  auditus  823. 


ocüli  accessoria  794. 
olfactus  862. 
spirale  [Cortii]  853. 
visus  794. 

vomeronasäle  [Jacobsoni] 
859. 


Orificium  ureteris  602. 

—  urethrae  externum  615. 
- internum  602,  615. 

—  uteri  externum  618,  619. 

—  —  internum  619. 

—  vaginae  622. 

Os  (Ossa)  acetabüli  166. 

—  calcis  155. 

—  capitätum  117,  127. 

—  carpi  116,  127. 

—  coccygis  84,  99. 

—  costale  86. 

—  coxae  128,  166. 

—  cuboldeum  159,  169. 

—  cuneiformla  158,  169. 

—  ethmoidäle  22,  69. 

—  frontale  17,  69. 

—  hamätum  117,  127. 

—  hyoideum  42,  71. 

—  ilium  129,  166. 

—  incisivum  31,  70. 

—  innominätum  129. 


—  interparietale  67a. 

—  ischii  129,  131,  166. 


Os  (Ossa)  lacrimäle  26,  69. 

—  lunatum  116,  127. 

—  magnum  117,  127. 

—  manus  122,  127. 

—  metacarpal  la  121,  127. 

—  metatarsalia  160,  169. 

—  multangulum  maius  117, 

127. 

- minus  117,  127. 

—  nasale  27,  69. 

—  naviculäre  manus  116,  127. 

I - pedis  157,  169. 

—  occipitale  3,  67  a. 

—  palatmum  32,  70. 

—  parietale  20,  69. 

—  pedis  154,  169. 

—  pisiforme  116,  127. 

—  planum  23. 

—  pubis  129,  133,  166. 

—  sacrum  80,  98. 

—  sesamoidea  121,  127,  160 

169. 

—  sphenoidale  6,  67  b. 

—  suturärum  67b. 

—  tarsi  154,  169. 

—  temporale  9,  68. 

—  trigönum  154. 

—  triquetrum  116,  127. 

—  zygomaticum  34,  70. 

Os  uteri,  external  618. 

—  —  internal  619. 

Ossicüla  auditus  832,  835. 

—  mentalia  71. 

Ostium  abdominale  tubae  ute- 
rinae  617. 

—  arteriösum  383,  396,  398. 

—  pbaryngeum  tubae  audi- 

tivae  523,  841. 

—  tympanicum  tubae  auditlvae 

835,  840. 

—  uterinum  tubae  uterinae6 17. 

—  venosum  383,  395,  398. 
Outer  condyle  (of  femur)  144. 

—  tuberosity  144. 

Ovarium  616. 

Ovary  616. 

Ovülum  616. 

P. 

Pacchionian  depressions  21. 
Palate  516. 

—  bone  32,  70. 

—  hard  516. 

—  mucous  membrane  of  517. 

—  sail  or  veil  of  518. 

—  soft  516,  518. 

Palatine  arch  518. 

—  tonsil  519. 

Palatoglossus  524. 
Palatcpharyngeus  523, 

Palatum  516. 

—  durum  516. 

—  molle  516,  518. 

Pallium  657. 


Palmar  digital  arteries  434. 

—  fascia  335. 

—  interossei  340. 

—  ligaments  205. 

Palpe  brae  794,  817. 

Pancreas  552,  553. 

Pannicülus  adipösus  866. 
Papillae(a)  conicae  (of  the 

tongue)  511. 

—  filiformes  (of  the  tongue)511. 

—  foliatae  (of  the  tongue)  511. 

—  fungiformes  (of  the  tongue) 

511. 

lenticuläres  (of  the  tongue) 
511. 

—  vallätae  (of  the  tongue)  511. 

—  corii  864,  865. 

—  duodeni  [Santorini]  535. 

—  incisiva  517. 

—  lacrimalis  818. 

—  linguales  511. 

—  mammae  635,  636. 

—  nervi  optici  804. 

—  renälis  597. 

Papillary  muscles  393. 
Paradidymis  605. 

Parametrium  623. 

Parenchyma  testis  604. 

Paries  caroticus  cävi  tympäni 

835. 

—  inferior  orbitae  59. 

—  juguläris  cävi  tympani  835. 

—  labyrinthicus  cävi  tympani 

834. 

—  lateralis  orbitae  59. 

—  mastoideus  cävi  tympäni 

835. 

—  mediälis  orbitae  59. 

—  membranaccus  tracheae  579. 

—  —  cävi  tympäni  833. 

—  superior  orbitae  61. 

—  tegmentälis  cävi  tympäni 

835. 

Parietal  bone  20,  69. 

—  lobe  661. 

Paroophoron  617. 

Parovarium  617. 

Pars  abdominalis  oesophägi  529. 

—  —  s.  sympathici  791. 

—  basiläris  pontis  688. 

—  cavernosa  urethrae  615. 

—  centrälis  ventriculi  lateralis 

671,  672. 

—  cephalica  s.  sympathici  787. 

—  cervicälis  oesophägi  529. 

—  —  s.  sympathici  787. 

—  ciliäris retinae  799,  803, 804. 

—  cupuläris  recessus  epitym- 

panici  833,  835. 

—  dorsalis  pontis  688. 

—  flacclda  membränae  tym¬ 

päni  829. 

—  frontalis  capsülae  internae 

690. 
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Pars  grisea  hypothalami  689. 

—  horizontälis  ossis  palatini 

32. 

—  inferior  fossae  rhomboideae 

649. 

—  infraclaviculäris  plexus  bra- 

chiälis  744,  747. 

—  intermedia  fossae  rhomboi¬ 

deae  649. 

—  lacrimalis  [Horneri]  m.  or¬ 

bicularis  öcüli  261. 

—  laryngea  pharyngis  523. 

— •  libera  colümnae  fornicis 

670. 

—  Iumbälisdiapbragmätis288. 

—  mamilläris  hypothalami  646. 

—  membranacea  septi  atriörum 

394. 

—  —  urethrae  615. 

—  nasälis  pharyngis  523. 

—  occipitalis  capsülae  internae 

690. 

—  optica  hypothalami  646. 

—  —  retinae  803,  804. 

—  oralis  pharyngis  523. 

—  pelvina  s.  sympathici  793. 

—  perpendiculäris  ossis  pala¬ 

tini  32,  33. 

—  prostatica  urethrae  615. 

—  pylorica  ventriculi  530. 

—  superior  fossae  rhomboideae 

649. 

—  supraclaviculäris  plexus  bra- 

chiälis  744,  745. 

—  tecta  colümnae  fornicis  670. 

—  tensa  membränae  tympani 

829. 

—  thoracälis  oesophagi  529. 

—  —  s.  sympathici  791. 
Patella  149,  168. 

Pecten  ossis  pubis  133. 
Pedicle  72. 

Peduncles ,  superior  cerebellar 
655. 

Pedunculus  cerebri  655. 

—  corporis  callosi  665. 

—  floccüli  653. 

Pelvic  diameter  141. 

—  part  of  sympathetic  793. 
Pelvis  129,  137. 

—  ligaments  of  210. 

—  renälis  598. 

Penis  612. 

Pericardium  404. 

Perilympha  851. 

Perimetrium  619. 

Periorbita  59,  816. 

Periosteum  alveoläre  505. 
Peritonaeum  559. 
Perpendicular  portion  (of  jaw) 

37. 

Petiolus  epiglottidis  569. 
Petrosal  branch  412. 

Peyer’s  patches  537. 


Phalanges  digitorum  manus  121, 
127. 

—  —  pedis  160,  169. 

—  of  fingers  121. 

Pharyngeal  glands  523. 
Pharynx  520. 

—  constrictors  of  527. 
Philtrum  496. 

Pia  mater  encephäli  674. 

—  —  spinalis  642. 

Pial  sheath  of  optic  nerve 
795. 

Pili  863,  866. 

Pineal  body  666. 

Pinna  826. 

Pisiform  bone  116,  127. 
Pituitary  body  665. 

—  fossa  6. 

Placental  circulation  491. 
Planum  nuchae  4,  5. 

—  occipitäle  4,  5. 

—  orbitale  29. 

—  popliteum  142. 

—  sternäle  91. 

Platysma  269. 

Pleura,  cupüla  of  591. 

Pleurae  587. 

Plexus  chorioideus  ventricüli 
lateralis  674. 

—  —  —  quarti  654. 

—  —  —  tertli  674. 

—  (nerv6sus[i])  aorticus  abdo¬ 

minalis  793. 

—  —  —  thoracälis  791. 

—  —  arterlae  cerebri  anteriö- 

ris,  mediae  787. 

—  —  —  chorioideae  787. 

—  —  —  ovarlcae  791. 

—  —  auriculäris  posterior 

788. 

—  —  brachiälis  740,  743, 

744. 

—  —  cardiäcus  791. 

—  —  caroticus  commünis 

788. 

—  —  —  externus  787. 

—  —  —  internus  788. 

—  —  cavernosus  787. 

—  —  —  clitoridis  793. 

—  —  —  penis  793. 

—  —  cervicälis  740. 

—  —  coccygeus  766,  787. 

—  —  coeliacus  791. 

—  —  coronarius  cordis  791. 

—  —  deferentiälis  793. 

—  —  dentälis  inferior  722. 

—  —  —  superior  716. 

—  —  femorälis  793. 

—  —  gangliösus  ciliäris  799, 

802. 

—  —  gastricus  inferior  793. 

—  —  —  superior  793. 

—  —  haemorrhoidälis  793. 

—  —  hepatlcus  793. 


Plexus  (nervösus[ij)  hypogastrl- 
cus  793. 

—  —  iliäcus  793. 

—  —  lienälis  793. 

—  —  linguälis  788. 

—  —  lumbälis  766. 

—  —  lumbosacrälis  740,  766, 

767. 

—  —  mammariusinternus789. 

—  —  maxilläres  788. 

—  —  meningeus  788. 

—  —  mesenterlci  793. 

—  —  occipitälis  788. 

—  —  oesophageus  anterior 

732. 

—  —  —  posterior  731. 

—  —  ophthalmicus  787. 

—  —  parotideus  725. 

—  —  pharyngeus  ascendens 

788. 

—  —  phrenlcus  791. 

—  —  popliteus  793. 

—  —  prostaticus  793. 

—  —  pudendus  766,  773. 

—  —  pulmonälis  anterior 

734. 

—  —  —  posterior  734 

—  —  renälis  791. 

—  —  sacrälis  766,  773. 

—  —  spermatlcus  791. 

—  —  subclavlus  789. 

—  —  submucösus  793. 

—  —  suprarenälis  791. 

—  —  sympathici  787. 

—  —  temporälis  superficiälis 

788. 

—  —  thyreoidei  788,  789. 

—  —  tympanlcus  [Jacobsoni] 

730. 

—  —  utero vaginälis  793. 

—  —  vertebrälis  789. 

—  — ■  vesicälis  793. 

—  (venösus[i])  basiläris  462. 

—  —  caroticus  internus  463. 

—  —  cavernösi  conchärum 

861. 

—  —  haemorrhoidäles  482. 

—  —  mamillae  484. 

—  —  pampiniformis  478. 

—  —  pharyngeus  464. 

—  —  pterygoldeus  467. 

—  —  pudendälis  482. 

—  —  sacrälis  anterior  481, 

484. 

—  —  thyreoideus  impar  463. 

—  —  uterovaginälis  482. 

—  —  vertebräles  472,  473. 

—  —  vesicälis  482. 

Plicae(a)  adipösae  591. 

—  aläres  229. 

—  ampulläres  617. 

—  aryepiglottica  575. 

—  axilläris  anterior  635. 

—  caecälis  564. 
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Plicae(a)  ciliares  799. 

—  circulares  [Kerekringi]  536. 

—  duodenojejunälis  563. 

—  duodenomesocolica  563. 

—  epigastrica  567. 

—  fimbriäta  512. 

—  gastropancreatica  561. 

—  glossoepiglotticae  512. 

—  ileocaecälis  565. 

—  incüdis  839. 

—  iridis  800. 

—  isthmicae  617. 

—  lacrimalis  [Hasneri]  822. 

—  longitudinälis  duodeni  535. 

—  malleoläres  838. 

—  membränae  tympäni  829. 

—  mucosae  533. 

—  nervi  laryngei  523. 

—  palatinae  transversae  517. 

—  palmäta  619. 

—  pharyngoepiglottica  523. 

—  pubovesicäles  615. 

—  rectouterinae  [Douglasi] 

621,  623. 

—  rectovesicäles  615. 

—  salpingopalatina  860. 

—  salpingopharyngea  523. 

—  semilunäres  coli  539. 

—  semilunaris  conjunctivae 

_818. 

—  stäpedis  839. 

—  sublingualis  512. 

—  synoviales  patelläres  239. 

—  transversales  recti  547. 

—  triangularis  518. 

—  tubariae  617. 

—  tunicae  mucosae  551. 

—  umbilicäles  567. 

—  ureterica  602. 

—  ventriculäris  575,  576. 

—  vesicälis  transversa  602,6 15. 

—  villösae  533. 

—  vocälis  575,  576. 
Plough-share  bone  28,  70. 
Poli(us)  bulbi  öcüli  795. 

—  frontalis  (pallii)  661. 

—  lentis  806. 

—  occipitalis  (pallii)  661. 

—  temporalis  (pallii)  661. 

Pons  [Varoli]  651. 

Pontile  path,  frontal  (Cerebro-) 
702. 

- median  descending  701. 

- temporal  (Cerebro-)  702. 

Popliteal  space  142. 

Porta  hepätis  548. 

Portal  vein  475. 

—  —  anastomoses  of  477. 

—  veins,  accessory  477. 

Portio  major  n.  trigemini  698, 

712. 

—  minor  n.  trigemini  698,  712. 

—  supravaginälis  [cervicis] 

uteri  618. 


Portio  vaginalis  [cervicis]  uteri 

618. 

Porus  acusticus  externus  9,  15 
829. 

- internus  11,  850. 

—  sudoriferus  866. 

Posterior  annular  ligament  334. 

—  bicipital  ridge  106. 

—  calcaneoastragaloid  liga¬ 

ment  239. 

—  carpal  rete  432. 

—  circumflex  artery  426. 

—  column  of  spinal  cord  641. 

—  common  ligament  179. 
fasciculus  of  external  late¬ 
ral  ligament  236. 

—  dental  canals  29. 

—  or  descending  palatine 

branch  413. 

—  funiculus  of  spinal  cord  638, 

691. 

—  ventral  area  of  693. 

—  or  great  sacrosciatic  liga¬ 

ment  212. 

—  horn  of  lateral  ventricle  671. 

—  —  of  the  spinal  cord  640. 

—  or  internal  crucial  ligament 

225. 

—  interosseus  artery  432. 

—  interventricular  groove  384. 

—  layer  of  triangular,  deep  or 

superior  triangular  liga¬ 
ment  628. 

—  ligament  206,  227. 

—  longitudinal  bundle  695. 

—  nares  62. 

—  occipitoatlantal  ligament 

182. 

—  palatine  canal  33. 

—  radial  carpal  430. 

—  root,  relations  in  cross- 

section  692. 

— -  surface  384. 

—  terminal  branch  408,  410. 

—  tibiotarsal  ligament  237. 

—  ulnar  carpal  431. 

Poupart’s  ligament  298. 
Praecüneus  664. 

Praeputium  clitorfdis  626. 

—  penis  614. 

Praesphenoid  68. 

Premolar  or  bicuspid  teeth  501. 
Prepuce  614. 

Presternal  notch  96. 

Primary  fissures  661. 

—  follicle  616. 
Primordialcranium  67. 
Primordial  bones  67. 

Princeps  polllcis,  radiälis  indicis 

and  palmar  interosseous 
aa.  435. 

Processus  accessorius  78,  79. 

—  aläres  22. 

—  alveoläris  29,  31. 


Processus  articuläres  of  the 
vertebrae  72,  73,  77,  79 
81,  82. 

—  caudatus  549. 

—  ciliares  799. 

—  Civinini  8. 

—  clinoidei  6,  8. 

—  cochleariförmis  834. 

—  condyloideus  37. 

—  coracoideus  102. 

—  coronoideus  mandibülae  37. 
- ulnae  111. 

—  costarius  73,  79. 

—  ethmoidälis  25. 

—  falciförmis  212. 

—  Ferreini  598. 

—  Folii  835. 

—  frontalis  29. 

—  frontosphenoidälis  7,  34. 

—  inferior  tegminis  tympäni  1 5 . 

—  intrajuguläris  4,  11. 

—  juguläris  4. 

—  lacrimalis  25. 

—  lateralis  tali  154. 

—  lenticularis  (incüdis)  836. 

—  mallei  anterior  [Folii]  835. 
- lateralis  835. 

—  mamilläris  78,  79. 

—  mastoideus  10,  11,  16. 

—  maxilläris  25. 

—  musculäris  cartilaginis  ary- 

taenoideae  569. 

—  orbitälis  33. 

—  palatinus  29,  31. 

—  papillaris  549. 

—  paramastoideus  4. 

—  posterior  tali  154. 

—  pterygoldei  6,  8. 

—  pterygospinösus  [Civinini]  8. 

—  pyramidalis  32. 

—  retromandibuläris  515. 

—  sphenoidälis  (of  the  palate 

bone)  33. 

—  —  septi  cartilaginei  nasi 

857. 

—  spinosus  72,  73,  77,  79. 

—  styloldeus  ossis  temporalis 

12,  16. 

- metacarpäli  sill  121. 

- radii  113,  114. 

—  —  ulnae  111,  114. 

—  temporalis  34. 
transversi  72,  73,  77,  79, 84. 
trochleäris  155. 
tuberis  calcanei  mediälis  et 

lateralis  155. 

uncinätus  ossis  ethmoidälis 
23. 

—  pancreätis  [pancreas 
Winslowi]  552. 

vaginalis  of  the  sphenoid 
bone  8. 

—  peritonäei  608,  619. 
vermiformis  539. 
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Processus  vocälis  569. 

—  xipholdeus  91. 

—  zygomaticus9,17,19,29,31. 
Profunda  femoral  artery  454. 
Projection  fibres  702. 
Prominentia  canälis  faeiälis  14, 

835. 

—  —  semicircularis  lateralis 

835._ 

—  laryngea  568. 

—  malleoläris  829. 

—  styloidea  835. 
Promontorium  of  middle  ear 

cavity  834. 

—  pelvis  82. 

Pronator  radii  teres  325. 
Prosencephalon  646. 

Prostata  609. 

Prostate  gland  609. 
Protuberantia  mentalis  36. 

—  occipitalis  externa,  interna 

Pterygoid  ridge  7.  [5. 

Ptery go-palatine  canal  8. 

—  fossa  57. 

Pubes  626,  866. 

—  hairs  of  625,  865. 

—  symphysis  of  211,  215, 

"  216. 

Pubofemoral  ligament  217. 
Pudendum  muliebre  624. 
Pulmonary  circulation  398. 
Pulmönes  580. 

Pulp-cavity  505. 

Pulpa  dentis  505. 

Pulvinar  666. 

Punctum  lacrimäle  818. 

Pupil  800. 

Pupilla  800. 

Purkinje’s  cells  689. 

Putämen  690. 

Pyloric  artery  439. 

Pylorus  531. 

Pyramidal  decussation  648. 

—  tract  695,  702. 

—  —  anterior  648,  686,  693. 

—  —  lateral  648,  686,  693. 
Pyrämides  renales  [Malpighii] 

597. 

Pyramids  of  medulla  oblongata 
648,  686. 

Pyrämis  [medüllae  oblongätae] 
648,  686._ 

—  oss.  temporalis  11. 

—  vermis  653. 

—  vestibüli  844. 

Q. 

Quadrigeminal  arm  654. 

R. 

Radiatio  corporis  callösi  692. 

—  —  striäti  692. 

—  occipitothalamica  [Gratio- 

letij  698,  702. 

Radii  lentis  806. 


Radius  110,  112,  113,  126. 

—  anterior  border  112. 

—  bicipital  tuberosity  113. 

—  internal  or  interosseous  bor¬ 

der  112. 

—  posterior  border  112. 

—  sigmoid  cavity  113. 
Radices(ix)  arcus  vertebrae  72. 

—  descendens  n.  trigemini  698. 

—  —  n.  vestibularis  699. 

—  ganglii  ciliäris  711,  714. 

—  mesenterii  563. 

—  nasi  856. 

—  n.  cochleäris  727. 

—  —  facialis  699. 

—  —  vestibularis  727. 

—  pulmonis  580. 

—  sympathicae  ganglii  ciliäris 

787. 

—  —  —  submaxilläris  788. 

—  unguis  866. 

Rainbow  membrane  800. 
Rami(us)  alveoläres  superiöres 

n.  maxilläris  716. 

—  anastomotlcus  ganglii  otici 

cum  n.  auriculotempo- 
räli  723. 

—  —  —  —  —  chorda  tym- 

päni  723. 

—  —  —  —  —  n.  spinöso 

723. 

—  —  n.  auriculotemporalis 

cum  n.  faeiäli  722. 

—  —  n.  digitalis  volaris  pro- 

prü  cum  n.  ulnäri  754. 

—  —  n.  facialis  cum  plexu 

tympanico  724. 

—  — -  n.  glossopharyngei  cum 

ramo  auriculäri  n.  vagi 
730. 

—  —  n.  lacrimalis  cum  n.  zy- 

gomatico  714. 

—  —  n.  laryngei  superiöris 

cum  n.  laryngeo  inferiöri 
733. 

—  —  n.  linguälis  cum  n.  hypo- 

glösso  723. 

—  —  peronäeus  n.  cutanei 

surae  lateralis  782. 

—  —  rami  digastrlci  n.  facialis 

cum  n.  glossopharyngeo 
725. 

—  —  ulnäris  rami  superficialis 

n.  radiälis  761. 

—  —  n.  vagi  cum  n.  glosso¬ 

pharyngeo  733. 

—  anteriores(Ior)  of  the  nn.  cer- 

vicäles  740. 

—  —  of  the  n.  coccygeus 

766. 

—  —  of  the  nn.  lumbales 

766. 

—  —  —  —  sacrales  766. 

—  —  —  —  thoraeäles  763. 


Ramus(i)  articuläris(es)  n.  pero- 
näei  communis  782. 

—  —  —  —  profundi  784. 

—  —  —  tibialis  779. 

—  bronchiales  (bronchi)  584. 
— •  —  anteriores,  posteriores 

n.  vagi  734. 

—  buccäles  n.  facialis  725. 

—  calcanei  laterales  n.  tibialis 

778. 

—  —  mediales  n.  tibialis  779. 

—  cardläci  inferiores  n.  vagi 

733. 

—  —  superiöres  n.  vagi  733. 

—  coeliäci  n.  vagi  734. 

—  collaterals  ulnäris  n.  radiä¬ 

lis  759. 

—  colli  n.  faeiälis  725. 

—  communicäntes  ganglii  sub¬ 

maxilläris  cum  n.  linguäli 
723. 

—  —  n.  coccygei  766. 

—  —  nn.  cervicalium  740. 

—  —  —  intercostalium  763. 

—  —  —  lumbalium  766. 

—  —  —  sacrallum  766. 

—  —  —  spinalium  736,  787. 

—  cutaneus(i)  anterior  n.  ilio- 

hypogastrlci  769. 

—  —  —  —  intercostälis766. 

—  —  cruris  mediäles  n.  sa- 

pheni  773. 

- laterälis  n.  iliohypo- 

gastrlci  768. 

—  —  —  —  intercostälis766. 

—  —  n.  femorälis  772. 

—  —  —  obturatorli  773. 

—  —  palmäris  n.  mediäni753. 

—  —  —  —  ulnäris  755. 

—  —  of  the  rami  posteriores 

nn.  thoracallum  740. 

—  dentäles  inferiores  n.  alveo- 

läris  inferiöris  722. 

—  —  superiöres  of  the  nn.  al¬ 

veolares  superiöres  716. 

—  descendens  n.  hypoglössi 

736. 

—  digastrlcus  n.  faeiälis  725. 

—  dorsälis  manus  n.  ulnäris 

755,  757. 

—  frontälis  n.  frontälis  714. 

—  gastrici  n.  vagi  734. 

—  gingiväles  inferiores  n.  al- 

veoläris  inferiöris  722. 

—  —  superiöres  of  the  nn. 

alveoläres  superiöres 
716. 

—  hepatlci  n.  vagi  734. 

—  infrapatelläris  n.  sapheni 

772. 

—  isthmi  fauclum  n.  lingualis 

723. 

—  labiäles  inferiores  n.  men- 

tälis  723. 
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Rami(us)  laryngopharyngei 
ganglii  cervicälis  supe- 
riöris  788. 

—  lienäles  n.  vagi  734. 

—  linguales  n.  glossopharyn- 

gei  730. 

- —  hypoglössi  736. 

—  —  —  linguälis  723. 

—  mammarli  laterales,  media¬ 

les  nn.  intercostalium 
766. 

—  mandibülae  37. 

—  membränae  tympäni  n.  auri- 

culotemporälis  722. 

—  meningeus  n.  spinälis  736. 

—  - vagi  732. 

—  musculäris(es)  manus  n.  ul- 

naris  758. 

—  —  n.  axillaris  746. 

—  —  —  digitalis  voläris  com- 

münis  753. 

—  —  —  femoralis  772. 

—  —  —  iliohypogastrici  766. 

—  —  —  ilioinguinälis  769. 

—  —  nn.  intercostalium  766. 

—  —  n.interossei  voläris  752. 

—  —  —  mediäni  751. 

—  —  —  musculocutanei  749. 

—  —  —  peronäei  777. 

—  —  —  —  profundi  784. 

—  —  —  —  superficialis  784. 

—  —  —  phrenici  743. 

—  —  —  plantaris  mediälis 

779. 

—  —  —  —  lateralis  780. 

—  —  —  radiälis  759,  760. 

—  —  —  tibiälis  777,  779. 

—  —  —  ulnäris  755. 

—  —  plexus  lumbälis  766. 

—  - pudendi  786. 

—  —  —  sacrälis  773. 

—  —  rami  profundi  n.  radiälis 

761. 

—  —  —  —  —  ulnäris  759. 

—  —  —  superficiälis  n.  ul¬ 

näris  758. 

—  nasäles  n.  ethmoidälis  ante- 

riöris  714. 

—  nn.  cervicalium  739,  740. 

—  nn.spinalium  736,739,  740. 

—  —  thoracalium  740. 

—  occipitälis  n.  faciälis  724. 

—  oesophagei  n.  vagi  733,734. 

—  ossis  ischii  131. 

—  —  pubis  133. 

—  palpebräles  n.  infratrochleä- 

ris  714. 

parotidei  n.  auriculotempo- 
rälis  722. 

—  pericardiäci  n.  vagi  734. 

—  pericardiäcus  n.  phrenici 

743. 

—  perineäles  plexus  sacrälis 

r»  r»  ~ 

l  IO. 


Rami(us)  pharyngei  n.  glosso- 
pharyngei  730. 

—  —  laryngei  superiöris 
733. 

- —  vagi  733. 

phrenicoabdominälis  n.phre- 
nlci  743. 

posteriores  nn.  cervicalium 
739,  740. 

—  —  n.  coccygei  740. 

—  nn.  lumbalium  740. 

—  —  —  sacralium  740. 

—  —  of  spinal  nerves  739. 

- nn.  spinalium  739. 

- —  thoracalium  740. 

—  profundus  n.  plantäris  late- 

rälis  780. 

—  —  —  radiälis  759,  761. 
- ulnäris  758,  759. 

—  pulmonäles  gangliörumtho- 

racalium  791. 

—  renäles  n.  vagi  734. 

—  renälis  n.  splanchnici  mi- 

nöris  791. 

—  scrotäles  anteriores  n.  ilio¬ 

inguinälis  769. 

—  stylohyoideus  rami  digastrici 

n.  faciälis  725. 

'  —  stylopharyngeus  n.  glosso- 
pharyngei  730. 

—  submaxilläris  ganglii  sub- 

maxilläris  724. 

—  superficiälis  n.  plantäris 

laterälis  780. 

—  —  n.  radiälis  759,  761. 

—  —  —  ulnäris  758. 

—  temporäles  n.  faciälis  725. 

—  —  superficiäles  n.  auricülo- 

temporälis  722. 

—  thyreohyoideusn.hypoglössi 

736. 

—  tonsilläresn.glossopharyngei 

730. 

—  tracbeäles  n.  vagi  733. 

—  tubae  n.  tympanici  730. 

—  ulnäris  n.  cutanei  ante- 

brachii  mediälis  749. 

—  visceräles  plexus  pudendi 

786. 

—  voläris  n.  cutanei  antebra- 

chii  mediälis  749. 

—  zygomatici  n.  faciälis  725. 

—  zygomaticofaciälis  715. 

—  zygomaticotemporälis  715. 
Raphe  [medüllae  oblongätae] 

687. 

- —  paläti  517. 

—  palpebrälis  laterälis  261, 

817. 

—  penis  614. 

—  pharyngis  527. 

—  pterygomandibuläris  265. 

—  scroti  608. 
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Recessus  anterior  fossae  inter- 
pedunculäris  656. 

—  cochleäris  844. 

—  duodenojejunälis  563. 

—  ellipticus  845. 

—  epitympanicus  833,  835. 

—  ileocaecales  565. 

—  infundibüli  666. 

—  intersigmoidöus  567. 

—  lateräles  fossae  rhomboideae 

649. 

—  lienälis  561. 

—  membränae  tympäni  838, 

839. 

omentälis  inferior,  superior 
561. 

—  opticus  666. 

—  paracolici  565. 
pharyngeus  [Rosenmuelleril 

523. 

—  pineälis  666. 

—  piriformis  523. 
posterior  fossae  interpedun- 

culäris  656. 

—  retrocaecäles  564. 

—  sacciformis  200,  204. 

—  sphaericus  843. 

—  sphenoethmoidälis  23,  63. 

—  suprapineälis  666. 

—  trianguläris  666. 

Rectum  546,  547. 

Rectus  capitis  anticus  major 
277. 

- —  minor  276. 

—  —  posticus  major  314. 
- —  minor  314. 

—  sheath  of  297. 

Red  nucleus  of  tegmentum 
689. 

Reflex  bundles  of  sensory  roots 
of  spinal  nerves  694. 

—  path,  optic  acoustic  695, 

698. 

Regiönes  corporis  255 — 258. 
Regio  olfactoria  862. 

—  respiratoria  862. 

Renes  595. 

Rete  acromiäle  424. 

—  arteriösum  cutaneum  868. 

—  —  subpapilläre  868. 

—  articuläre  cublti  432. 

—  —  genus  455,  456. 

—  calcaneum  456. 

—  canälis  hypoglössi  463. 

—  carpi  dorsäle  432. 

—  —  voläre  435. 

—  dorsäle  pedis  457. 

—  malleoläre  lateräle,  mediäle 

456,  457. 

—  patellae  456. 

—  testis  [Halleri]  604. 

—  venösum  dorsäle  manus  469. 

—  —  —  pedis  cutaneum  488. 
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Rete  venösum  plantare  (pedis) 
cutaneum  488. 

Retia  venösa  cutis  868. 

—  —  vertebrärum  472. 
Retina  797,  803. 

Rectinacüla  cutis  636,  866. 

—  mm.  peronaebrum  363. 

—  patellae  354. 

Retinaculum  ligam.  arcuäti  227. 
Reträkens  aurem  268. 
Rhinencephälon  657,  664,  665. 
Rhombencephalon  646. 
Rhomboid  brain  646. 

—  fossa  649,  650. 

—  ligament  194. 

Ribs  86,  98. 

—  bones  of  86. 

—  cartilage  of  87. 

—  connections  of  the  192. 

—  beads  of  86. 

Right  auricle  383,  394. 

—  auricular  appendix  395. 

—  terminal  branch  440. 

Rima  corneälis  797. 

—  glottidis  576. 

—  oris  496. 

—  palpebrarum  797,  800. 

—  pudendi  626. 

—  vestibüli  576. 

Ring  cartilage  569. 

Rivus  lacrimalis  822. 

Roof  bones  50,  51. 

—  of  4th  ventricle  653. 

— ,  nucleus  of  689. 

Root  canal  505. 

—  foramen  505. 

—  intermediary  of  the  n.  ol- 

factorius  698. 

—  membrane  505. 

—  threads  of  spinal  nerves  736. 

—  tip  of  505. 

Roots  of  spinal  nerves  736. 
Rostrum  corporis  callosi  667. 

—  sphenoidale  6. 

Rudimentum  processus  vagi¬ 
nalis  608. 

Rugae  vaginales  622. 

S. 

Saccule  851,  852. 

Saccüli  alveoläres  (infundibula) 
585. 

Saccülus  (labyrinthi)  851,  852. 
Saccus  endolymphaticus  852. 
— -  lacrimalis  822. 

—  lienälis  554. 

Sacral  nerves  736. 
Sacrovertebral  angle  82. 
Sacrum  80,  98. 

Saddle,  back  of  6. 

—  pommel  of  6. 

Sails  (heart)  393. 

Scala  tympäni  849,  853. 

—  vestibuli  849,  853. 


Scalenus  antlcus  278. 

—  posticus  278. 

Scapha  825. 

Scaphoid  bone  116. 

Scapiila  100,  126,  195, 
Scarpa’s  triangle  348. 

Sclera  797,  798. 

Scrotum  608.  [868. 

Sebaceous  glands  636,821,866, 
Sebum  cutaneum  868. 

—  palpebräle  820. 

Sella  turcica  6. 

Semen  602. 

Semicanälis  m.  tensöris  tym¬ 
päni  13. 

—  tubae  auditivae  13. 
Semicircular  canals,  bonv  842, 

844. 

—  —  membranous  851. 
Semilunar  bone  116. 

—  fascia  319. 

Seminal  duct  606. 

—  vesicle  609. 

Seminiferous  tubules  604. 
Semispinälis  colli  311. 

Septula  testis  604. 

Septum(a)  atriörum  394. 

—  bulbi  urethrae  613. 

—  canälis  musculotubarii  13. 

—  cartilagineum  nasi  858. 

—  corporumcavernosörum624. 
-  femoräle  [Cloqueti]  343. 

—  glandis  614. 

—  interalveolaria  31,  36. 

—  intermuscularia  f  emoris  356. 

—  —  fibularia  365. 

—  —  humeri  317. 

—  linguae  511. 

—  mediänum  posterius  638. 

—  mediastinäle  591,  592. 

—  membranaceum  näsi  858. 

—  —  ventriculörum  392. 

—  mobile  näsi  856. 

—  musculäre  ventriculörum 

392. 

—  näsi  858. 

—  —  osseum  64,  858. 

—  orbitäle  817. 

—  pellucidum  669. 

• —  penis  614. 

—  scroti  608. 

—  sinüum  frontalium  1 9. 

—  —  sphenoidalium  6. 

—  subarachnoideäle  643. 

—  ventriculörum  392. 
Sesamoid  bones  121,  127,  160, 

169. 

Shin-bone  150,  168. 

—  condyles  of  150. 

Short  calcaneocuboid  or  short 
plantar  ligament  242. 
Shoulder,  tip  of  100. 
Shoulder-blade  100,  126,  195. 
Shoulder-joint  196. 


Sigmoid  flexure  of  the  colon 
544. 

—  notch  37. 

Sinus  aörtae  [Valsalvae]  405. 

—  cavernosus  459. 

—  circuläris  461. 
coronarius  cordis  402. 

—  costomediastinälis  591. 

—  durae  matris  459. 

—  epididymidis  605. 

—  frontäles  19,  62,  861. 

—  intercavernösus  anterior, 

posterior  461. 

—  lactiferus  636. 

—  maxilläris  29, 30,  62,63,861. 

—  occipitälis  459. 

—  paranasäles  62,  861. 

—  petrösus  inferior  462. 
- superior  461. 

—  phrenicocostälis  591. 

—  pleurae  591. 

—  posterior  cavi  tympäni  835. 

—  rectäles  547. 

—  rectus  459. 

—  renälis  596. 

—  reuniens  394,  402. 

—  sagittälis  inferior  459. 

—  —  superior  459. 

—  spenoidälis  6,  62. 

— -  sphenopanetälis  461. 

—  tarsi  155. 

—  tonsilläris  518. 

—  transversus  459. 

—  —  pericardii  404. 

—  tympäni  835. 

—  venärum  [cavärum]  394. 

—  venösus  sclerae  [Canälis 

Schiemmi,  Lauthi]  797, 
802. 

—  vertebräles  longitudinäles 

472. 

Skin,  external  863. 

—  glands  of  863,  866. 

—  -  ridges  of  865. 

—  sulci  of  865. 

—  upper  863. 

Skull,  membranous  capsule  of 
67,  71. 

Smell,  organ  of  856. 

Snail  842,  847. 

Somaesthetic  area  704. 

Spatia  anguli  iridis  [Fontanae] 
801. 

Spatium  a  (a)  intercostäle  89. 

—  interfaseiäle  [Tenoni]  816. 

—  interosseum  metacärpi  121. 

—  —  metatärsi  160. 

—  intervaupnalia  n.  optici 

795. 

—  mediastinalia  592. 

—  perichorioideäle  798. 

—  perilymphaticum  851. 

—  retroperitonaeäle  567. 

—  suprasternäle  279. 


Spatia  zonularia  807. 

Sperma  604. 

Spermatic  artery  439. 

—  cord  607. 

Sphenoid  bone  6,  67b. 

—  —  body  of  6. 

—  —  large  wing  of  7. 

—  —  small  wing  of  8. 
Sphenoidal  cells  6. 

fissure  or  foramen  lacerum 
anterius  59. 

—  sinuses  6. 

—  turbinated  bones  6. 
Sphenomaxillary  fissure  59. 

—  fossa  57. 

Sphenopalatine  or  nasopalatine 
artery  413. 

Spider-web  membrane  of  brain 
706. 

—  —  of  spinal  cord  643. 
Spina(ae)  angularis  7. 

—  frontalis  18. 

—  helicis  825. 

—  iliacae  129. 

—  ischiadica  131. 

—  mentalis  37. 

—  nasälis  anterior  31. 

—  —  posterior  32. 

—  palatina  22. 

—  scapülae  101. 

—  supra  meätum  10. 

—  trochleäris  19. 

—  tympanicae  15,  833. 

Spinal  cord  638. 

—  —  anterior  column  of  641. 

—  —  —  funiculus  of  639,  693. 

—  —  —  horn  of  641. 

—  —  conduction  paths  of  the 

694. 

—  —  funicüli  of  the  693. 

—  —  ground  bundle  of  an¬ 

terior  funiculus  of  693. 

—  —  interior  of  the  641. 

—  —  lower  end  of  638,  642. 
--  —  membranes  of  642,  643. 

—  ganglia  736. 

—  nerves  736. 

—  —  cutaneous  distribution  of 

737. 

—  —  distribution  of  in  the 

skin  737. 

—  —  loops  of  736. 

Spinalis  colli  311. 

Spindle  of  the  cochlea  848. 
Spine  of  ischium  131. 

—  —  os  pubis  133. 

—  —  scapüla  101. 

Spinous  process  of  the  sphe¬ 
noid  7. 

Spiral  lamina,  bony  849. 

—  —  vein  of  854. 

—  line  143. 

vein,  anterior  and  posterior 
856. 
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Spleen  553,  554. 

—  accessory  554. 

—  bed  554. 

Splenic  artery  440. 

Splenlum  corporis  callösi 

667. 

Splenius  colli  307. 

Spoke-bone  110,  112,  113, 126. 
Squama  frontalis  17. 

—  occipitalis  3,  5. 

—  temporalis  9. 

Stapes  836. 

—  capitulum  of  836. 

—  foot-plate  of  836. 
Stem-bronchus  584. 

Stensen's  passage  859. 
Sternum  91,  99. 

—  body  of  91. 

Stirrup  836. 

—  crus  of  836. 

Stomach  530. 

—  mucous  membrane  of  533. 
Stratum  cinereum  (cerebelli) 

689. 

—  gangliosum  (cerebelli)  689. 

—  granulosum  (cerebelli)  689. 

—  griseum  centrale  689,  691. 
—  colliculi  superiöns 

689. 

—  interoliväre  lemnisci  687, 

695. 

—  pigmenti  corporis  ciliäris 

802. 

—  —  iridis  798,  802. 

—  —  retinae  804. 

—  zonale  666,  689. 

Striae(a)  longitudinales  of  the 

corpus  callosum  668. 

—  malleoläris  829. 

—  medulläres  fossae  rbomboi- 

deae  650. 

—  medulläris  thalami  666. 

—  olfactoria  intermedia  665, 

698. 

—  —  lateralis  665,  698. 

—  —  mediälis  665,  698. 

—  terminälis  672. 

—  transversae  (of  the  corpus 

callosum)  668. 

Stroma  glandülae  thyreoldeae 

—  iridis  801.  [593. 

—  ovarii  616. 

—  vitreum  807. 

Styloid  process  12. 
Stylo-maxillary  ligament  172. 
Subcrüreus  353. 

Subcutaneous  tissue  863, 

866. 

Subiculum  promontorii  835. 
Sublingual  fossa  37. 

—  gland  514. 

Submaxillary  fossa  37. 

—  gland  515. 

Subpubic  ligament  215. 
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Substantia  adamantina  505. 
alba  of  the  central  nervous 
system  642. 

—  corticälis  cerebelli  689. 

—  —  cerebri  690. 

—  of  the  kidneys  597. 

—  —  lentis  806. 

of  the  suprarenal  capsule 
603. 

—  eburnea  505. 

—  gelatinösa  medüllae  spina¬ 

lis  [Rolandi]  641. 

—  grisea  (centralis)  641. 

—  lentis  806. 

—  medulläris  of  the  kidneys 

597. 

- of  the  suprarenal  capsule 

603. 

—  nigra  689. 

—  ossea  (dentis)  505. 

—  perforäta  anterior  665. 

—  —  posterior  656. 

—  propria  corneae  798. 

—  reticuläris  alba  (medüllae 

oblongätae)  687. 

- ■_  [Arnoldi]  (gyri  hip¬ 
pocampi)  674. 

- grisea  687. 

Sulcus(i)  ampulläris  851. 

—  anthellcis  transversus  828. 

—  arteriae  occipitäfis  11. 

—  —  temporälis  mediae  9. 

—  —  vertebrälis  74. 

—  arteriosus  9,  21. 

—  auricülae  825. 

—  basiläris  pontis  651. 

—  bicipitäles  321. 

—  calcanei  155. 

—  canalicüli  mastoidei  11. 

—  caroticus  6. 

—  carpi  119. 

—  centralis  [Rolandi]  662. 

—  cerebelli  653. 

—  cerebri  661. 

—  chiasmatis  6. 

—  cingüli  663. 

—  circuläris  [Reili]  664. 

—  coronarlus  cordis  385. 

—  corporis  callösi  663. 

—  costae  87. 

—  cruris  antbelicis  826. 
j  —  cutis  865. 

—  ethmoidälis  27. 

—  frontäles  664. 

—  glutäeus  356. 

—  bamüli  pterygoidei  8. 

—  borizontälis  cerebelli  653. 

—  hypothalamicus  [MonroiJ 

666. 

—  infraorbitälis  29. 

—  infrapalpebrälis  817. 

—  interparietälis  663. 

—  intermedius  medüllae  ob¬ 
longätae  649. 
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Sulcus(i)  intermedius  anterior, 
posterior  medüllae  spi¬ 
nalis  638. 

—  intertuberculäris  106. 

—  lacrimalis  26,  30. 

—  lateralis  anterior  medüllae 

oblongätae  649. 

—  —  —  —  spinalis  638. 

—  —  posterior  medüllae  ob¬ 

longätae  649. 

—  —  —  —  spinalis  638. 

—  —  mesencephäli  655. 

—  limitans  fossae  rhomboideae 

650. 

—  longitudinales  cordis  385. 

—  malleoläris  151. 

—  matricis  ungüis  866. 

—  mediänus  fossae  rhomboi¬ 

deae  649. 

—  —  lingüae507. 

—  —  posterior  medüllae  spi¬ 

nalis  638. 

—  m.  flexöris  hallücis  longi 

154,  155. 

—  — peronäei  [longi]  155,  159. 

—  mylohyoideus  37. 

—  n.  oculomotorli  656. 

—  —  petrösi  superficialis  ma- 

joris  13. 

—  —  —  —  minoris  13. 

—  —  radiälis  106. 

—  —  spinalis  73. 

—  —  ulnäris  107. 

—  obturatorius  133. 

—  occipi tales  663. 

—  olfactorius  662. 

—  orbitales  662. 

—  orbitopalpebräles  821. 

—  palatini  31,  32. 

—  paraglenoidälis  129. 

—  parolfactorii  664,  665. 

—  petrösus  inferior  3,  11. 

—  —  superior  11. 

—  praecenträlis  661. 

—  promontorii  14,  834. 

—  pterygopalatinus  8,  33. 

—  sagittälis  3,  5,  18,  21. 

—  sclerae  796. 

—  sigmoidöus  11. 

—  subclaviae  88. 

—  subclavius  580. 

—  subparietälis  664. 

—  tali  154. 

—  temporales  663. 

—  terminälis  atrli  dextri  394. 

—  —  linguae  507. 

—  transversus  4,  5,  21. 

—  tubae  audit! vae  8. 

—  tympanicus  15,  16,  829. 
Supercilia  866. 

Superciliary  ridge  17. 
Supercilium  817. 

Superficial  and  deep  external 

pubic  arteries  453. 


Superficial  palmar  arch  424. 

—  perineal  artery  449. 
Superior  angle  (of  the  shoulder 

blade)  100. 

—  astragalonavicular  ligament 

239. 

—  curved  line  (of  ilium)  129. 

—  external  articular  artery  45  2. 

—  or  external  calcaneonavicu¬ 

lar  ligament  239. 

—  or  first  perforating  artery 

452. 

—  internal  articular  artery 

452. 

—  longitudinal  sinus  459. 

—  maxillary  bone  29. 

—  palpebral  fold  821. 

—  profunda  artery  410. 

—  radio-ulnar  articulation  204. 

—  thoracic  artery  424. 

—  tibiofibular  articulation  234. 

—  turbinated  crest  32. 
Supinator  brevis  329. 

—  longus  325. 

Supraglenoidal  tubercle  101. 
Suprapatellar  bulge  348. 
Suprarenal  capsule  603. 
Suprascapular  notch  89. 

—  or  transversalis  humeri 

artery  405. 

Supraspinous  ligament  176. 
Sustentacülum  licnis  554. 

—  tali  155. 

Sutüra(ae)  coronälis  17,  20,  56. 

—  ethmoideomaxilläris  23,  29, 

—  frontalis  17.  [59. 

—  frontoethmoidälis  18,  19, 

22,  23,  24,  59. 

—  frontolacrimälis  19,  26,  59. 

—  frontomaxilläris  18,  30. 

—  incisiva  31. 

—  intermaxilläris  31. 

—  internasälis  27. 

—  lacrimoconchälis  25,  26. 

—  lacrimomaxilläris  26,  29, 

30,  59l 

—  lainbdoidea  5,  20. 

—  mendosa  67a. 

—  nasofrontälis  18,  27. 

—  nasomaxilläris  27,  30. 

—  occipitomastoldea  4,  10. 

—  palatlnae  31,  32. 

—  palatoethmoidalis23,33,59. 

—  palatomaxillaris  29,  33,  59. 

—  parietomastoldea  10,  20. 

—  petrosquamösa  10,  13. 

—  sagittälis  20. 

—  sphenoethmoidälis  6, 22, 23, 

24,  59. 

—  sphenofrontälis  7,  8,  19,  56, 

59,  61. 

—  sphenoorbitälis  6,  33,  59. 

—  sphenoparietälis  7,  20,  56. 

—  sphenosquamösa  7,  9,  56. 


Sutura  sphenozygomatica  7, 
34,  56,  59. 

—  squamösa  9,  20,  56. 

—  squamosomastoidea  10. 

—  zygomaticofrontälis  17,  34, 

56,  59.  , 

—  zygomaticomaxüläris  31,34, 

56,  59. 

—  zygomaticotemporälis  34,56. 
Sweat  glands  636,  866. 

Sword  process  91. 
Sympathetic,  cervical  portion 

of  787. 

—  head  portion  of  787. 

—  nervous  system  787. 

—  trunk  787. 

Sympathicus  787. 

Symphysis  ossium  pubis  211, 

215. 

—  sacrococcygea  80,  84,  180. 
Synchondrosis  arycorniculäta 

570. 

—  petrooccipitälis  3,  11. 

—  sphenooccipitälis  3. 

—  sphenopetrösa  7,  11. 

—  stern  älis  91. 

Syndesmosis  incudomalleoläris 

837. 

—  tibiofibuläris  234. 

—  tympanostapedia  837. 

Sy  sterna  nervörum  centräle  638. 

—  —  sympathicum  787. 

T. 

Tabatiere  394. 

Taenla(ae)  chorioidea  672. 

—  coli  539,  545. 

—  fimbriae  674. 

—  fornlcis  670. 

—  libera  545. 

—  mesocolica  545. 

—  omentälis  545. 

— -  semicirculäris  672. 

—  thalämi  666. 

—  ventricüli  quarti  649,  654. 
Tailed  nucleus  671,  690. 

Talus  154,  169. 

Tapetum  672,  692. 

Tarsal  interosseous  artery  447. 
Tarsometatarsal  articulations 
Tarsus  154,  169.  [239. 

—  inferior,  superior  of  the 

lids  820. 

Tear  sack  822. 

Tears  822. 

Teeth  500. 

Tegmen  tympani  13. 
Tegmental  decussations  695. 
Tegmentum  655. 

Tela  chorioidea  ventricüli  quarti 
654,  674. 

- tertii  666,  671,  674. 

—  subcutanea  863,  866. 

—  subserösa  559. 
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Telencephalon  646. 

Temporal  bone  9,  68. 

—  —  pyramid  of  9. 

—  —  squama  of  9. 

—  fossa  56. 

—  lobe  661. 

Temporo-malar  canals  34. 

—  maxillary  articulation  170. 
Tendo  calcaneus  [Achillis] 

366. 

Tendon-sheaths  of  the  foot 
379. 

—  —  of  the  hand  339. 
Tenon’s  capsule  816. 

—  space  816. 

Tensor  vaginae  femöris  355. 
Tentorium  cerebelli  651,  709. 
Terminal  thread  of  spinal 
cord  638. 

Testicle  604. 

—  lobules  of  604. 

Testis  604. 

Thalamencephalon  646,  687. 
Thalamus  666,  689. 

—  peduncle  of  702. 

—  radiation  of  702. 

Thenar  335. 

Thigh-bone  142,  168. 

Thoracic  nerves  736. 

—  part  of  sympathetic  787. 

—  vertebrae  77. 

Thorax  91. 

Thymus  586. 

Thyroid  axis  422. 

—  cartilage  568. 

—  gland  593. 

Tibia  150,  168. 

—  external  tuberosity  150. 

—  internal  tuberosity  150. 
- malleolus  151. 

—  spinous  process  150. 

—  tubercle  150. 

Tibialis  anticüs  363. 

Tongue  507. 

—  mucous  membrane  of  512, 

—  papillae  of  512.  [513. 

Tonsllla  cerebelli  651,  653. 

—  lingualis  511. 

—  palatlna  519. 

--  pharyngea  521. 

Tooth  of  the  anvil  836. 

—  epistropheus  75. 

—  —  hammer  835. 

—  pulp  of  505. 

Torus  tubarius  523. 

Trabecülae  carneae  388,  389, 

389a  395,  S97. 

corpörum  cavernosörum 
Trachea  579.  [614. 

Trachelomastoid  muscle  310.  * 
Tractus  centralis  thvmi  586. 

—  iliotibialis  [Maissiati]  356. 

—  olfactorius  665,  698. 

—  opticus  665. 

Spalteholz,  Atlas.  6th  ed. 


Tractus  solitarius  700. 

—  spinalis  n.  trigemini  687 

698. 

spiralis  foraminösus  850 
Tragi  829,  866. 

Tragus  825. 

Transitional  gyri  660. 
Transverse  cervical  artery,  or 
transversalis  colli  424. 

—  colon  544. 

—  facial  artery  408. 

—  ligament  184. 

—  metacarpal  ligament  208. 
or  pontal  artery  422. 

—  process  of  vertebra  72. 
Trapezium  117,  127. 

Trapezoid  bone  117,  127. 
Trigönum(a)  collateral  674. 

femorale  [fossa  Scarpae 
major]  348. 

—  fibrosa  (cordis)  391. 

—  habenulae  666,  689. 

—  lemnisci  655. 

—  lumbale  [Petiti]  305. 

—  lumbocostäJe  [Bochdaleki] 

—  n.  hypoglossi  649.  [288. 

—  olfactorium  665. 

—  omoclaviculäre  255. 

—  spinae  scapulae  101. 

—  urogenitale  629. 

—  vesicae  [Lieutaudi]  602. 
Trochanteres  142,  143. 
Trochlea  humeri  107. 

m.  obllqui  superiöris  öcüli 

—  phalangis  121.  [811. 

—  tali  154. 

True  vocal  cord  577. 

Truncus  corporis  callösi  667. 

—  costocervicälis  424. 

—  lumbocostäle  [Bochdaleki] 

—  sympathicus  687. 

—  thyreocervicälis  422. 

Tuba  auditiva  [Eustachii] 

832,  840,  841. 

—  uterina  [Falloppii]  617. 
Tuber  calcanei  155. 

—  cinereum  665. 

—  frontale  17. 

—  ischiadicum  131. 

—  maxilläre  29. 

—  omentäle  549,  552. 

—  parietale  21. 

—  vermis  653. 

Tubercle  of  Lower  394. 
Tubercülum(a)  acustlcum  650. 

—  anterius  atläntis  74. 

—  —  of  the  processus  trans- 

versus  vertebrae  cervi- 
calis  73. 

—  —  thalami  666. 

—  articuläre  9. 

—  auriculae  [Darwini]  825. 

—  carotica  76. 

—  cinereum  649,  687. 
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Tuberculum  (a)  corniculätuin 
[Santorini]  575. 

—  costae  86. 

—  cuneätum  649. 

—  cuneiförme  [Wrisbergi] 
575. 

—  epiglotticum  575. 

—  intercondyloldeum  150. 

—  intervenosum  [Loweri] 

—  juguläre  4.  [394. 

—  majus  humeri  106. 

—  mentale  36. 

—  minus  humeri  106. 
obturatorium  anterius,  po¬ 
sterius  131,  133. 

ossis  multangüli  majöris 
117. 

- naviculäris  116. 

—  pharyngeum  3,  4. 

—  posterius  atläntis  74. 
of  the  processus  trans- 

versus  vertebrae  cervi- 
calis  73. 

—  pubicum  133. 

—  scaleni  [Lisfranci]  88. 

—  sellae  6. 

—  supratragicum  825. 

—  thyreoidea  568. 

Tuberositas  coracoldea  104. 

—  costae  II  88. 

—  costälis  104. 

—  deltoldea  106. 

—  glutäea  142. 

—  iliaca  129. 

—  infraglenoidälis  102. 

—  oss.  cuboidei  159. 

—  —  metatarsälis  I,  V  160. 

—  —  naviculäris  157. 

—  radii  113. 

—  sacrälis  83. 

—  supraglenoidälis  102. 

—  tibiae  150. 

—  ulnae  111. 

—  unguiculäris  121. 

Tuberosity  of  ischium  131. 
Tubüli  renäles  598. 

—  seminiferi  604. 

Tunica  albuginea  corpörum 
cavernosörum  614. 

—  —  testis  604. 

—  conjunctiva,  bulbi  821. 

—  —  palpebrärum  821. 

—  dartos  608. 

—  fibrosa  öcüli  817. 

—  —  renis  597. 

—  vaginälis  communis  [testis 

et  funicüli  spermatid] 
607. 

- propria  testis  608. 

—  vasculosa  öcüli  797,  798. 
Türck's  bundle  702. 

Turkish  saddle  6. 

Tympanic  branch  415. 

—  fold  831. 
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Tympanic  pockets  838. 

—  staircase  849. 

U. 

Ulna  110,  111,  126. 

Ulnar,  anterior  border  110. 

—  —  surface  110. 

—  external  or  interosseous 

border  110. 

—  greater  sigmoid  cavity  111. 

—  internal  surface  110. 

—  lesser  sigmoid  cavity  111. 

—  posterior  border  110. 

—  —  surface  110. 

Umbilical  cord  491. 

—  vein  491. 

Umbilicus  297. 

Umbo  membränae  tympäni 
Unciform  bone  117,  127.  [829. 

—  process  23,  117. 

Uncus  gyri  hippocampi  663. 
Ungüis  863,  866. 

Upper  jaw  29,  70. 

—  —  bone  cavity  30. 

Upper  portion  of  adductor 

magnus  352. 

Ureter  600,  601. 

Urethra,  female  623. 

—  male  615. 

—  muliebris  623. 

—  virilis  615. 

Urinary  organs  595. 
Uriniferous  tubules  598. 
Uterus  618,  619. 

Utricülus  (labyrinthi)  851. 

—  prostaticus  615. 

Uvula  of  palate  518. 

—  [palatlna]  518. 

—  vermis  663. 

—  vesicae  602. 

y. 

Vagina  622,  623. 

—  masculina  615. 

Vagina(ae)  mucosa  intertu- 

berculäris  198,  319. 

—  m.  recti  abdominis  297. 

—  nervi  optici  795. 

—  processus  styloldei  12,  15. 

—  tendinum  of  the  foot  379. 

—  —  of  the  hand  339. 
Vaginal  process  12,  15. 
Vallecüla  cerebelli  651. 

—  epiglottica  512. 

Vallum  unguis  866. 

Valve,  ilio-caecal  524. 
Valvüla(ae)  bicuspidälis  [mi- 

—  coli  541.  [trälis]  393. 

—  conniventes  536. 

—  foraminis  ovälis  395. 

—  fossae  naviculäris  615. 

—  processus  vermiformis  541. 

—  pylori  533. 

—  semilunäres  396,  398. 


Valvüla  sinus  coronarii  [The- 
besii]  394. 

—  spirälis  [Heisteri]  551. 

—  tricuspidälis  393. 

—  v.  cavae  [inferiöris,  Eusta- 

chii]  394. 

Varices  haemorrhoidales  547. 
Vasa(vas)  aberrantia  hepätis 
550. 

—  auris  internae  854,  856. 

—  deferens  606. 

—  intestini  tenuis  432. 

—  sanguinea  integumenti 

commünis  868. 

—  —  retinae  804. 

Vastus  externus  354. 

—  internus  355. 

Velum  interpositum  674. 

—  medulläre  anterius  655. 

—  —  posterius  653. 

—  palatinum  518. 

Venae(a)  alveoläres  superiöres 

464l 

—  alveolaris  inferior  467. 

—  anguläris  464. 

—  anonymae  463. 

—  aquaedüctus  vestibüli  864. 

—  articuläres  genus  486. 

—  —  mandibülae  467. 

—  auditivae  internae  462, 856. 

—  auriculärqs  anteriores  466. 

—  auriculäris  posterior  468. 

—  axilläris  471. 

—  azygos  474. 

—  basilica  470. 

—  basivertebräles  472. 

—  brachiäles  469. 

—  bronchiäles  anteriores  463. 

—  —  posteriores  474. 

—  bulbi  urethrae  481. 

—  —  vestibüli  [vaginae]  481. 

—  canalicülicochleae464,856. 

—  canälis  pterygoidei  [Vidii] 

—  cava  inferior  478.  [464. 

—  —  superior  463. 

—  cavernösae  614. 

—  centrälis  retinae  460,  804. 

—  cephälica  470. 

—  —  accessoria  470. 

—  cerebri  internamagna  [Ga- 

leni]  462,  674. 

—  cervicalis  profunda  464. 

—  chorioidea  674. 

—  ciliäres  802. 

—  circumüexa  ilium  profünda 

484. 

—  —  —  superficialis  484. 

—  circumflexae  femöris  486. 

—  colicae  475. 

—  comitansn.hypoglössi‘464. 

—  conjunctiväles  802. 

—  cordis  anteriores,  magna, 

media,  minimae,  parva 
402,  403. 


Vena(ae)  coronaria  ventricüli 
477. 

—  costoaxillares  471. 

—  cutaneae  abdominis  et 

pectoris  484. 

—  cystica  477. 

—  deferentiäles  482. 

—  digitäles  of  the  foot  487, 

488. 

—  —  —  —  hand  469,  470. 

—  diploicae  462,  463. 

—  dorsäles  linguae  464. 

—  dorsälis  penis  (clitoridis) 

482. 

—  —  —  —  cutanea  484. 

—  duodenäles  475. 

—  epigastricae  inferiores  484. 

—  —  superiöres  463. 

—  —  superficiäles  484. 

—  episcleräles  802. 

—  ethmoidäles  460. 

—  faciäles  464,  466. 

—  femorälis  484,  486. 

—  femoropoplitea  490. 

—  frontälis  464. 

—  gastricae  breves  475. 

—  gastroepiploicae  475. 

—  glutäeae  484. 

—  haemorrhoidäles  inferiores 

481,  482. 

—  —  mediae  482. 

—  haemorrhoidälis  superior 

475,  482. 

—  hemiazygos  474. 

—  —  accessoria  474. 

—  hepaticae  478. 

—  hypogastrica  481. 

—  ileocolica  475. 

—  iliäca  commünis  481. 

—  —  externa  481,  484. 

—  iliolumbälis  484. 

—  intercapituläres  of  the  foot 
- hand  470.  [488. 

—  intercostales  473. 

—  intercostälis  suprema  474. 

—  intervertebräles  473. 

—  intestinäles  475. 

—  juguläris  anterior  468. 

—  —  externa  468. 

—  —  interna  464. 

—  labiäles  464. 

—  —  anteriores  484. 

—  —  posteriores  481. 

—  lacrimälis  460. 

—  laryngea  inferior  463. 

—  —  superior  464. 

—  lienälis  475. 

—  linguälis  464. 

—  lumbäles  478. 

—  lumbälis  ascendens  478. 

—  mammaria  interna  463. 

—  marginäles  488. 

—  massetericae  464,  467. 

—  mediäna  antebrachii  471. 
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Vena(ae)  mediana  basilica  471 

—  —  cephalica  471. 

—  —  colli  468. 

—  —  cubiti  471. 
mediastinäles  anteriores 

463. 

—  —  posteriores  474. 

—  meningeae  462,  464. 

—  mesentericae  475. 

—  metacarpeae  469. 

—  metatarseae  487. 

—  musculophrenicae  463. 

—  nasales  464. 

—  nasofrontälis  460,  464. 

—  obllqua  atrii  sinistri  [Mar- 

shalli]  402. 

—  obturatoria  484. 

—  occipitalis  464,  468. 

—  oesophageae  463,  474. 

—  ophthalmica  inferior  461. 

—  —  superior  460. 

—  ovarica  478. 

—  palatina  464. 

—  palpebräles  464. 

—  pancreaticae  475. 

—  pancreaticoduodenälis  475. 

—  parotideae  anteriores  464. 

—  —  posteriores  466. 

—  parumbilicäles  [Sappeyi] 

477._ 

—  perforantes  (femöris)  486. 

—  pericardiäcae  463. 

—  peronäeae  487. 

—  pharyngeae  464. 

—  phrenica  inferior  478. 

—  phrenicae  superiöres  463. 

—  plantares  487. 

—  poplitea  486. 

—  portae  475. 

—  posterior  ventricüli  sinistri 

403. 

—  profünda  femöris  486. 

—  profündae  clitoridis  481. 

—  —  penis  481. 

—  pudenda  interna  481. 

—  pudendae  externae  484. 

—  pulmonales  398. 

—  pylorica  477. 

—  radiales  469. 

—  renälis  478. 

—  sacräles  laterales  484. 

—  sacrälis  media  481. 

—  saphena  accessoria  489. 

—  —  magna  489. 

—  —  parva  490. 

—  scrotäles  anteriores  484. 

—  —  posteriores  481. 

—  septi  pellucidi  674. 

—  sigmoideae  475. 

—  spermatica  externa  484. 

—  —  interna  478. 


Vena(ae)  sphenopalatina  467. 

—  spinales  473. 

—  spirälis  modiöli  856. 
sternocleidomastoidea464. 

—  stylomastoldea  467. 

—  subclavia  472. 

—  sublingualis  464. 

—  submentälis  464. 

—  supraorbitälis  464. 

—  suprarenälis  478. 

—  temporales  466,  467. 

—  terminalis  674. 

—  testiculäris  478. 

—  thoracälis  lateralis  471. 

—  thoracoepigastrica  471, 

484. 

—  thymicae  463. 

—  thyreoldea  ima  463. 

—  thyreoideae  inferiores  463. 

—  —  superiöres  464. 

—  tibiäles  487. 

—  tracheäles  463. 

—  transversa  colli  472. 

—  —  faciei  467. 

—  —  scapulae  472. 

—  tympanlcae  467. 

—  ulnares  469. 

—  umbilicalis  491. 

—  urethrales  481. 

—  uterlnae  482. 

—  vertebrälis  464. 

—  vesicäles  482. 

—  vestibuläres  854. 

—  vorticösae  802. 

Ventricle(s)  of  heart  383. 

—  left  398. 

—  right  395. 

Ventricular  fold  575,  576. 

—  septum  392. 

Ventricülus  530. 

—  cordis  383. 

—  —  dexter  395. 

—  —  sinister  398. 

—  laryngis  [Morgagnii]  575. 

576. 

—  lateralis  (cerebri)  670. 

—  quartus  (cerebri)  653, 654. 

—  terminalis  641. 

—  tertius  (cerebri)  666,  669. 
Venül  ae  retinae  804. 

Vermiform  appendix  539. 

—  process  539. 

Vermis  cerebelli  653. 

Vertebra,  arch  of  72. 

—  articular  processes  of  72. 

—  body  of  72. 

—  prominens  73,  75. 

Vertebrae  72,  98,  99. 

—  cervicäles  76,  98. 

—  coccygeae  84,  99. 

—  lumbales  79,  98. 


Vertebraejsacräles  80,  98,  99. 

—  thoracäles  77,  98. 

—  varieties  of  82. 

Vertebral  canal  72. 

—  column  72. 

- ligaments  of  174. 

—  foramen  72. 

Vertex  corneae  798. 

—  vesicae  601. 

Vertical  plate  33. 

Vesica  fellea  551. 

—  urinaria  601. 

Vesicülae  seminäles  609. 
Vestibular  staircase  849. 
Vestibule  of  labyrinth  842. 

—  of  nasal  cavity  859. 
Vestibülum  bursae  omentälis 

561. 

—  labyrinthi  842. 

—  laryngis  576. 

—  nasi  859. 

—  oris  496. 

—  vaginae  626. 

Vibrissae  857,  866. 

Vidian  canal  8. 

Villi  intestinales  538. 

—  pleurales  591. 

Vincülum  lingülae  cerebelli 

653,  655. 

Vision,  organ  of  794. 

Visual  conduction  path  702. 

—  line  795. 

Vitreous  body  797,  806. 

Vocal  chord  575,  576. 

—  lip  576. 

Vomer  28,  70. 

Vortex  cordis  389. 

Vortices  pilörum  866. 

Vulva  624. 

—  lips  of  626. 

—  slit  of  626. 

W. 

Wedge  bones  of  foot  158,  169, 
Wing  processes  8. 

Wisdom  tooth  501,  502. 
Woolly  hairs  866. 

Worm,  cerebellar  653. 

Wrist  joint  205. 

—  rows  of  bones  in  118,  119. 

Y. 

Yellow  spot  of  retina  804. 
Yoke  arch  34. 

—  bone  34,  70. 

Z. 

Zona  orbicularis  219. 

Zonüla  ciliäris  [Zinni]  806, 
807. 

Zygomatic  fossa  56. 

—  surface  29. 


B. 


List  of  the  names 

which  occur  in  the  Anatomical  Nomenclature  used 

with  short  Biographical  notes. 


Achilles  —  tendo  calcaneus 

Arantius  —  ductus  venosus 

—  ligamentum  venosum 

—  nodulus  valvulae  semilunaris 
Giulio  Cesare  Aranzi  (Julius 

Caesar  Arantius)  (1530 — 1589), 
Professor  of  Medicine  and  Anatomy  at 
Bologna. 

Arnold  —  Arnold’s  bundle  (Frontal  [cerebro-] 
pontile  path) 

—  substantia  reticularis  alba 
Friedrich  Arnold  (1803 — 1890),  Pro¬ 
fessor  of  Anatomy  at  Zürich,  of  Anatomy 
and  Physiology  at  Freibourg,  Tübingen 
and  Heidelberg. 

Bartholinus  —  glandula  vestibularis  major 
Casparus  Bartholinus  (1655  till 
1738),  first  Professor  of  Philosophy,  then 
of  Natural  Science  and  Medicine,  after¬ 
wards  „Generalprocureur“  and  Deputy 
of  Finances  in  Copenhagen.  He  was 
the  son  of  Thomas  Bartholinus  (1616 
till  1680)  who  was  generally  considered 
to  be  the  greatest  anatomist  of  his  time. 

Bechterew  —  nucleus  nervi  vestibularis 
superior 

Wladimir  von  Bechterew  (1857  till 
1927),  Professor  of  Psychiatry  at  Kazan 
and  St.  Petersburg. 

Bertin  —  columnae  renales 
Exupere- Joseph  Bertin  (1712  till 
1781),  Anatomist  and  Physiologist  at 
Paris. 

Blandin  —  glandula  lingualis  anterior 
Philippe-Frederic  Blandin  (1798 
till  1849),  Professor  of  Surgery  at  Paris. 

Bochdalek  —  trigonum  lumbocostale 
Victor  Bochdalek  junior  (1835  till 
1868),  Prosector  of  anatomy  at  Prague. 

Botallo  —  ductus  arteriosus 
Leonardo  Botallo  was  born  in  1530, 
Anatomist  and  Surgeon  at  Pavia  and 
Paris. 


Bowman  —  lamina  elastica  anterior  corneae 
Sir  William  Bowman  (1816 — 1892), 
Professor  of  Anatomy  and  Physiology, 
also  Oculist  in  London. 

Brescliet  —  canales  diploici 
Gilbert  Breschet  (1784—1845),  Pro¬ 
fessor  of  Anatomy  at  Paris. 

Broca  —  area  parolfactoria 
Paul  Broca  (1824 — 1880),  Professor  of 
Surgery  at  Paris;  famous  also  as  Ana¬ 
tomist,  Anthropologist  and  Pathologist. 

Bruecke  —  fibrae  meridionales  m.  ciliaris 
ErnstWilhelmv.  Bruecke  (1819  till 
1892),  Professor  of  Physiology  at  Königs¬ 
berg,  of  Physiology  and  Microscopic 
Anatomy  at  Vienna. 

Brunner  —  glandulae  duodenales 
Johann  Konrad  Brunner  (1653  till 
1727),  first  Professor  of  Medicine  at 
Heidelberg,  then  Physician  to  the  Elector 
Palatine. 

Burdach  —  funiculus  cuneatus 
Karl  Friedrich  Burdach  (1776  till 
1847),  Professor  of  Anatomy  and  Physio¬ 
logy  at  Dorpat  and  Königsberg. 

Chopart  —  articulatio  tarsi  transversa 
Francois  Chopart  (1743 — 1795), 

Surgeon  at  Paris. 

Civinini  —  processus  pterygospinosus  ossis 
sphenoidalis 

Filippo  Civinini  died  in  1844,  Pro¬ 
fessor  of  Surgical  Pathology  and  of 
Anatomy  at  Pistoia. 

Clarke  —  nucleus  dorsalis 
JacobAugustusLockhartClarke 
(1817—1880),  Physician  at  London. 

Cloquet  —  septum  femorale 
Jules-Germain  Cloquet  (1790  till 
1883),  Anatomist  and  Professor  of 
Surgery  at  Paris. 
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(  °a  f  S  ~~  llgamentum  inguinale  reflexum 
Abraham  Co  11  es  (1773-1843)  Pro- 

Dublin  °f  Anatomy  and  Surgery  at 

Cooper  —  fascia  cremasterica 

^aston  Cooper  (1768 
tiH  1841),  first  Professor  of  Anatomy 
then  of  Zoophysics,  and  finally  of 
Surgery.  Physician  to  King  George  IV. 

.  and  to  King  William  IV.  in  London. 
Corti  —  organon  spirale 
Marchese  Alfonso  Corti  (1822  till 
1876),  Physician,  HyrtPs  Prosector  in 
Vienna  (1848),  then  he  devoted  mostly 
at  Würzburg  under  Koelliker  his  time 
to  research  work.  Afterwards  he  took  up 
viticulture  at  his  estate  near  Casteggio 
being  compelled  by  ill  health  to  give 
up  his  former  work. 

Cowper  —  glandula  bulbourethralis 
WilliamCowper  (1666-1709),  Surgeon 
and  Anatomist  in  London. 

Darwin  —  tuberculum  auriculae 
Charles  Robert  Darwin  (1809  till 
1882),  studied  medicine,  then  theology 
and  finally  took  up  natural  science. 
After  a  5  years  cruise  round  the  world 
on  the  ,, Beagle“  he  devoted  himself 
entirely  to  natural  science  and  research 
at  his  estate  in  Kent. 

Deiters  nucleus  nervi  vestibularis  lateralis 
OttoFriedrichKarlDeiters  (1834 
till  1863),  Physician  at  Bonn. 

Demours  lamina  elastica  posterior  corneae 
PierreDemours  (1702-1795),  Oculist 
in  Paris. 

Descemet  lamina  elastica  posterior  corneae 
Jean  Descemet  (1732 — 1810),  Physician 
and  Botanist  in  Paris. 

Douglas  cavum  Douglasi  (excavatio  recto- 
uterina) 

—  linea  semicircularis 

—  plica  rectouterina 

James  Douglas  (1675—1742),  Physi¬ 
cian  in  London. 

Eustachius  —  tuba  auditiva 

—  valvula  venae  cavae 
Bartolomeo  Eustachi  was  born 

between  1500  and  1510  and  died  in  1574. 
Professor  of  Anatomy  at  Rome. 

Falloppio  —  canalis  facialis 

—  tuba  uterina 

Gabriele  Falloppio  (1523—1562), 
Professor  of  Anatomy  at  Ferrara,  Pisa, 
and  of  Anatomy  and  Botany  at  Padua. 
Lerrein  —  processus  Ferreini  (pars  radiata 
lobuli  corticalis  renis) 

Antoine  Ferrein  (1692—1769),  Pro- 
fessor  of  Medicine  and  Surgery  in  Paris. 

P  lechsig  —  fasciculus  anterior  proprius 
fasciculus  lateralis  proprius 
nucleus  nervi  vestibularis  superior 
P  a  u  1  E  m  i  1  Flechsig  was  born  in  1847, 
Professor  of  Psychiatry  at  Leipzig. 
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Folius  —  processus  anterior  mallei 
Locil  i0  Foil  i  (Folius)  was  born  in 
1615  and  died  about  1650;  Professor  of 
Anatomy  at  Venice. 

Fontana  —  spatia  anguli  iridis 
Felice  Fontana  (1720-1805),  Pro¬ 
fessor  of  Philosophy  at  Pisa  and  after¬ 
wards  Director  of  the  Museum  of  Na¬ 
tural  Science  in  Florence. 

Galenus  —  vena  cerebri  magna 
G  a  1  e  n  o  s  was  born  in  129  A.  D.  at  Perga¬ 
mon.  Resided  as  Physician  and  success¬ 
ful  writer  on  medical  topics  in  Rome. 
Physician  to  the  Emperor  Commodus. 
He  died  at  the  beginning  of  the  3rd 
century. 

Gartner  —  ductus  epoophori  longitudinalis 
HermannTreschowGartner  (1785 
till  1827),  Physician  in  Copenhagen. 
Gasser  —  ganglion  semilunare 
JohannLudwg  (or  Laurenz)  Gas¬ 
ser  was  Professor  of  Anatomy  in 
^  Vienna  in  the  middle  of  the  18th  century. 
Gennari  —  linea  Gennari 
Francesco  Gennari  lived  in  the  second 
half  of  the  18th  century.  His  book 
„De  peculiari  structura  cerebri“  was 
published  at  Parma  in  1782. 

Gimbernat  —  ligamentum  lacunare 
Don  Antonio  de  Gimbernat  was 
professor  at  Barcelona  in  the  second  half 
of  the  18th  century;  afterwards  he  was 
appointed  Physician  to  King  Charles  III. 
in  Madrid. 

Glaser  —  fissura  petrotympanica 
Johann  Heinrich  Glaser  (1629  till 
1675),  was  Professor  of  Anatomy  and 
Botany  at  Basel. 

Goll  —  funiculus  gracilis 
Fried  richGoll  (1829—1903),  Professor 
of  Pharmacology  at  Zürich. 

Gowers  —  fasciculus  anterolateralis  super¬ 
ficialis 

William  Richard  Gowers  was  born 
in  1845  and  was  Professor  of  Clinical 
Medicine  in  London. 

Graaf  —  folliculi  oophori  vesiculosi 
Reinierde  Graaf  (1641—1673),  Physi¬ 
cian  at  Delft. 

Gratiolet  —  radiatio  occipitothalamica 
Louis  Pierre  Gratiolet  (1815  till 
1865),  first  Professor  of  Anatomy  and 
subsequently  Professor  of  Zoology  in 
Paris. 

Haller  —  arcus  lumbocostales 

—  circulus  vasculosus  n.  optici 

—  rete  testis 

Albrecht  von  Haller  (1708—1777), 
Professor  of  Anatomy,  Surgery  and 
Botany  at  Göttingen.  In  later  years  he 
resided  at  Bern,  his  native  town.  Haller 
was  not  only  an  eminent  scientist,  but  he 
was  also  famous  as  a  poet. 
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Hasner  —  plica  lacrimalis 

Josef  Hasner,  Ritter  von  Artha 
(1819—1892),  Professor  of  Ophthal¬ 
mology  at  Prague. 

Havers  —  Haversian  canals  of  bone 

CloptonHavers  ,  an  EnglishAnatomist, 
lived  in  London  in  the  second  half  of 
the  seventeenth  century  and  at  the  be¬ 
ginning  of  the  eighteenth  century. 

Heister  —  valvula  spiralis 

Lorenz  Heister  (1683 — 1758),  Pro¬ 
fessor  of  Anatomy  and  Botany  at  Alt- 
dorf,  Professor  of  Surgery  and  Botany 
at  Helmstädt. 

Helweg  —  Helweg’s  bundle 

Hans  Kristian  Sax  tor  p  h  Helweg 
(1847—1901),  Head  Physician  of  the 
Oringe  Lunatic  Asylum  near  Vording- 
borg  (Sealand,  Denmark). 

Hensen  —  ductus  reuniens 
Victor  Hensen  (1835—1924),  Professor 
of  Physiology  at  Kiel. 

Hesselbach  —  ligamentum  interfoveolare 
Franz  Kaspar  Hesselbach  (1759 
till  1816),  Anatomist  and  Surgeon  at 
Würzburg. 

Highmore  —  corpus  Highmori  (mediastinum 
testis) 

Nathanael  Highmore  (1613—1685), 
Physician  at  Sherburn  (Dorsetshire). 

Horner  —  pars  lacrimalis  m.  orbicularis  oculi 
William  Edmonds  Horner  (1793 
till  1853),  Professor  of  Anatomy  at 
Philadelphia. 

Hunter  —  canalis  adductorius 

John  Hunter  (1728—1793),  Surgeon  in 
London. 

Jacobson  —  plexus  tympanicus 

—  cartilago  vomeronasalis 

—  organon  vomeronasale 

Ludwig  Levin  Jacobson  (1783  till 
1843),  Physician  in  Copenhagen,  after¬ 
wards  Army  Surgeon  with  the  French 
armies  and  after  the  Battle  of  Leipzig 
with  the  English-Hanoverian  Legion. 

Kerckring  —  plicae  circulares 
Theodorus  Kerckring  (1640 — 1693), 
Physician  in  Amsterdam  and  afterwards 
„Resident  to  the  Duke  of  Tuscany“  at 
Hamburg. 

Krause  —  glandulae  mucosae  conjunctivae 
Karl  Friedrich  Theodor  Krause 
(1797 — 1868),  Professor  of  Anatomy  at 
Hannover. 

Lauth  —  canalis  Lauthi  (sinus  venosus  sclerae) 
Ernst  Alexander  Lauth  (1803  till 
1837),  Professor  of  Physiology  and  Head 
of  the  Anatomical  Preparations  in  the 
Medical  Faculty  at  Strassburg. 

Lieberkühn  —  glandulae  intestinales 

Johann  Nathanael  Lieberkühn 
(1711 — 1756),  Physician  in  Berlin. 


Lieutaud  —  trigonum  vesicae 

Joseph  Lieutaud  (1703 — 1780),  first 
Physician  at  Aix,  afterwards  appointed 
Physician  to  Louis  XV.  and  Louis  XVI. 
at  Versailles. 

Lisfranc  —  articulationes  tarsometatarseae 
—  tuberculum  scaleni 

Jacques  Lisfranc  (1790 — 1847),  Pro¬ 
fessor  of  Surgery  in  Paris. 

Lissauer  —  Lissauer’s  marginal  zone  of  the 
spinal  cord 

Heinrich  Lissauer  (1861—1891), 
Assistant  Physician  at  the  Breslau  Uni¬ 
versity  Hospital  for  Psychiatry. 

Littre  —  glandulae  urethrales 
AlexisLittre  (1658—1726),  Anatomist 
and  Surgeon  in  Paris. 

Lower  —  tuberculum  intervenosum 

RichardLower  (1631 — 1691),  Physician 
in  London. 

Luys  —  corpus  Luysi  (nucleus  hyp othalamicus) 
Jules-Bernard  Luys  (1828 — 1897), 
Physician  in  Paris. 

Magendie  —  foramen  Magendii  (apertura  me- 
dialis  ventriculi  quarti) 

Francois  Magendie  (1783 — 1855), 
Physician  and  Professor  of  Physiology 
and  Pathology  in  Paris. 

Maissiat  —  tractus  iliotibialis 

Jacques-Henri  Maissiat  (1805  till 
1878),  Physician,  Professor  in  Paris; 
Conservateur  en  chef  at  the  Museum  of 
the  Ecole  de  medecine. 

Malpighi  —  pyramides  renales 

Marcello  Malpighi  (1628 — 1694), 
Professor  of  Medicine  at  Bologna,  Pisa 
and  Messina,  finally  Physician  to  Pope 
Innocence  XII.  at  Rome.  Malpighi  is 
the  originator  of  microscopic  anatomy. 

Marshall  —  vena  obliqua  atrii  sinistri 

John  Marshall  (1818—1891),  Professor 
of  Surgery  and  Anatomy  in  London. 

Meckel  —  Meckel’s  cartilage 

Johann  Friedrich  Meckel  the 
Y  o  u  n  g  e  r  ,  (1781 — 1833),  Professor  of 
Anatomy  and  Surgery  at  Halle. 

Meibom  —  glandulae  tarsales 
Heinrich  Meibom  (1638 — 1700),  Pro¬ 
fessor  of  Medicine,  History  and  Poetry 
at  Helmstädt. 

Meynert  —  fasciculus  retroflexus 
Theodor  Meynert  (1833 — 1892),  Pro¬ 
fessor  of  Neuropathology  in  Vienna. 

Moll  —  glandulae  ciliares 

Jacob  Anton  Moll  (1832 — 1914), 
Oculist  at  the  Hague  (Netherlands). 

Monro  —  foramen  interventriculare 
—  sulcus  hypothalamicus 
Alexander  Monro  (Tertius)  (1773  till 
1859),  Professor  of  Anatomy  and 
Surgery  at  Edinburgh. 
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Montgomery  —  glandulae  areolares 
William  Fetherston  Montgom¬ 
ery  was  born  about  1797  and  died  in 
1859,  Obstetrician  in  Dublin. 

Morgagni  —  appendices  vesiculosae  epoophori 

—  appendix  testis 

—  columnae  rectales 

—  foramen  caecum  linguae 

—  fossa  navicularis  urethrae 

—  lacunae  urethrales 

—  ventriculus  laryngis 

Giovanni  Battista  Morgagni 
(1682—1771),  Professor  of  Anatomy  at 
Padua. 

Müller  —  fibrae  circulares  m.  ciliaris 
Heinrich  Müller  (1820—1864),  Pro¬ 
fessor  of  Anatomy  at  Würzburg. 

Müller  —  Müller’s  duct 
Johannes  Müller  (1801—1858),  Pro¬ 
fessor  of  Anatomy  and  Physiology  in 
Berlin. 

Nuhn  —  glandula  lingualis  anterior 
AntonNuhn  (1814—1889),  Professor  of 
Anatomy  at  Heidelberg. 

Pacchioni  —  foveolae  granuläres 
—  granulationes  arachnoideales 
Antonio  Pacchioni  (1665—1726), 
Anatomist  in  Rome. 

Pacini  —  corpuscula  lamellosa 
FilippoPacini  (1812-1883),  Professor 
of  Anatomy  at  Florence. 

Petit  —  trigonum  lumbale 
Jean-Louis  Petit  (1674—1760),  Sur¬ 
geon  in  Paris. 

Peyer  —  noduli  lymphatici  aggregati 
JohannKonradPeyer  (1653—1712), 
Physician  and  subsequently  Professor 
of  Rhetoric  and  Natural  Science  at 
Schaffhausen. 

Poupart  —  ligamentum  inguinale 
Francois  Poupart  (1616—1708), 
Surgeon  in  Paris,  Physician  to  Lady 
Maintenon  in  the  reign  of  Louis  XIV. 

Purkinje  —  stratum  gangliosum  cerebelli 
Johannes  Evangelista  Ritter 
von  Purkinje  (1787—1869),  Pro¬ 
fessor  of  Physiology  and  Pathology  at 
Breslau,  of  Physiology  at  Prague. 

Rathke  —  Rathke’s  pouch 
Martin  Heinrich  Rathke  (1793  till 
1860),  first  Professor  of  Physiology  and 
Pathology  at  Dorpat,  then  of  Zoology 
and  Anatomy  at  Königsberg. 

-HeH  sulcus  circularis  insulae 
Johann  Christian  Reil  (1759  till 
1813),  Professor  of  Clinical  Medicine  at 
Halle  and  in  Berlin. 

Reißner  —  membrana  vestibularis 
ErnstReißner  (1824—1878),  Professor 
of  Anatomy  at  Dorpat. 


Riolan  —  musculus  ciliaris 

Joan  Riolan,  the  son,  (1580—1657), 
Professor  of  Anatomy,  Botany  and 
Pharmacology  in  Paris,  Physician  to 
Henry  IV.  and  to  Louis  XIII,  Head- 
physician  of  the  Queen-Mother  Maria  of 
Medici. 

Rivinus  —  incisura  tympanica 
August  Quirinus  Rivinus  (1652  till 

1 723),  first  Professor  of  Physiology  and 
Botany,  then  of  Pathology  and  finally 
of  Therapeutics  at  Leipzig.  Known  for 
his  classification  of  plants. 

|  Rolando  —  substantia  gelatinosa 

—  sulcus  centralis 

Luigi  R  o  1  a  n  d  o  (1773 — 1831),  Physician 
to  King  Victor  Emanuel  of  Sardinia, 
Professor  of  Medicine  at  Sassari,  of 
Anatomy  at  Turin. 

Rosenmüller  —  recessus  pharyngeus 

J  o  h  a  nji  Christian  Rosenmüller 
(1771  1820),  Professor  of  Anatomv 

at  Leipzig. 

Santorinus  —  cartilago  corniculata 

—  concha  nasalis  suprema 
ductus  pancreaticus  accessorius 

—  incisurae  cartilaginis  meatus  acustici 
externi 

—  papilla  duodeni 

—  tuberculum  corniculatum 
Giovanni  Domenico  Santorini 

(1681—1737),  Professor  of  Anatomy  at 
Venice. 

Sappey  —  venae  parumbilicales 
Marie-Philibert-ConstantSap- 
p  e  y  (1810—1896),  Professor  of  Ana¬ 
tomy  at  Paris. 

Scarpa  —  fossa  Scarpae  major  (trigonum 
femorale) 

—  nervus  nasopalatinus 

Antonio  Snarpa  (1752—1832),  Pro¬ 
fessor  of  Anatomy  and  Surgery  first  at 
Modena,  then  at  Pavia,  finally  Professor 
of  Surgery  at  Pavia. 

Schlemm  canalis  Schlemmi  (sinus  venosus 
sclerae) 

Friedrich  Schlemm  (1795—1858), 
Professor  of  Anatomy  in  Berlin. 

Schwalbe  —  nucleus  nervi  vestibularis  me- 
dialis 

Gustav  Schwalbe  (1844—1916),  Pro¬ 
fessor  of  Anatomy  at  Leipzig,  Jena, 
Königsberg  and  Strassburg. 

Spigelius  —  linea  semilunaris 
—  lobus  caudatus 

Adrian  van  den  Spieghel  (Spi¬ 
gelius),  (1578 — 1625),  Professor  of 
Anatomy  and  Surgery  at  Padua. 
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Stenonis  —  ductus  parotideus 

—  Stensen’s  passage 

Niels  Stensen  (Nicolaus  Steno- 
nis,  alias  Steno,  alias  S  t  e  no¬ 
nius),  was  born  in  Copenhagen  in  1638, 
wrote  (usually  in  Italy)  on  anatomical, 
physiological  and  geological  topics,  was 
appointed  Physician  to  the  Grand-Duke 
Ferdinand  II.  of  Tuscany,  turned  Roman 
Catholic  in  1667,  was  Professor  of 
Anatomy  in  Copenhagen  from  1672  till 
1674,  in  1675  he  was  ordained  a  priest  at 
Florence,  in  1677  he  journeyed  as  „Bishop 
of  Titiopolis“  to  Münster,  Hanover  and 
Brunswick  with  the  intention  of  winning 
back  the  North  for  the  Church  of  Rome. 
He  died  in  1686  at  Schwerin.  He 
was  buried  in  the  Medicean  Vault  at 
St.  Lorenzo  in  Florence  by  order  of  the 
Grand-Duke  Cosimo. 

Stilling  —  nucleus  dorsalis  medullae  spinalis 

Benedict  Stilling  (1810 — 1879), 
Surgeon  and  Anatomist  at  Cassel. 

Sylvius  —  aquaeductus  cerebri 

—  fissura  cerebri  lateralis 

—  fossa  cerebri  lateralis 

Franz  de  le  Boe  (Sylvius)  (1614  till 
1672),  first  Physician  in  Amsterdam, 
then  Professor  at  Leyden. 

Tarin  —  fossa  interpeduncularis 

PierreTarin  (was  born  about  1725,  and 
died  in  1761),  Anatomist  in  Paris. 

Tawara  —  Tawara’s  node 

Sunao  Tawara  was  born  in  1875.  Pro¬ 
fessor  of  the  Pathological  Institute  in  the 
Imperial  University  at  Kyushu  (Japan). 

Tenon  —  fascia  bulbi 

—  spatium  interfasciale 

Jacques-Rene  Tenon  (1724—1816), 

Surgeon  and  Oculist,  Professor  oLPatho- 
logy  in  Paris. 

Thebesius  —  foramina  venarum  minimarum 

—  valvula  sinus  coronarii 

Adam  Christian  Thebesius,  lived 
at  the  close  of  the  17th  and  at  the 
beginning  of  the  18th  century,  Physician 
at  Hirschberg  (Silesia). 

Tiirck  —  Türck’s  bundle  (Temporal  [cerebro-] 
pontile  path) 

Ludwig  Tiirck  (1810—1868),  Neu¬ 
rologist  and  Laryngologist  in  Vienna. 

Valsalva  —  ligamenta  auricularia 

—  sinus  aortae 

Antonio  Maria  Valsalva  (1666  till 
1723),  Professor  of  Anatomy  and 
Surgeon  at  Bologna. 


Varolio  —  pons 

CostanzoVarolio  (1543—1575),  Pro¬ 
fessor  of  Anatomy  and  Surgery  at  Bo¬ 
logna,  Professor  at  Rome,  Physician  to 
Gregor  XIII. 

Vater  —  corpuscula  lamellosa 
Abraham  Vater  (1684 — 1751),  Pro¬ 
fessor  of  Anatomy,  finally  of  Thera¬ 
peutics  at  Wittenberg. 

Vicq  d’Azyr  —  fasciculus  thalamomamillaris 
Felix  Vicq -d’Azyr  (1748—1794), 
Physician  in  Paris,  published  works  es¬ 
pecially  on  Anatomy  and  Zoophysics. 

Vidius  —  canalis  pterygoideus 

—  arteria,  nervus,  vena  canalis  pterygoidei 
Guido  G  u  i  d  i  (Lat.  Vidus  Vidius), 

was  born  at  the  beginning  of  the  sixteenth 
century,  was  Appointed  Physician  to 
Francis  I.  and  Professor  of  Medicine  in 
Paris,  then  Professor  of  Philosophy  and 
Medicine  at  Pisa  where  he  died  in  1569. 

Vieussens  —  ansa  subclavia 

—  limbus  fossae  ovalis 

Raymond  de  Vieussens  (1641  till 
1716),  Physician  at  Montpellier,  from 
time  to  time  in  Paris. 

Wharton  —  ductus  submaxillaris 
ThomasWharton  (1610 — 1673), Physi¬ 
cian  in  London. 

Willis  —  circulus  arteriosus 
Thomas  Willis  (1621 — 1675),  first  Pro¬ 
fessor  of  Natural  Science  at  Oxford, 
afterwards  Physician  in  London. 

Winslow  —  foramen  epiploicum 

—  pancreas  Winslowi  (processus  uncinatus 
pancreatis) 

Jakob  Benignus  Winslow  (1669  till 
1760),  Professor  of  Anatomy  in  Paris. 

Wirsung  — .  ductus  pancreaticus 

Johann  GeorgWirsung  was  born  in 
1600  at  München;  he  was  assassinated 
in  1643;  5  years  Prosector  at  Padua. 

Wrisberg  —  cartilago  cuneiformis 

—  ganglion  cardiacum 

—  tuberculum  cuneiforme 
Heinrich  August  Wrisberg  (1739 

till  1808),  Professor  of  Anatomy  at 
Göttingen. 

Zinn  —  annulus  tendineus  communis 

—  zonula  ciliaris 

Johann  Gottfried  Zinn  (1727  till 
1759),  Professor  of  Medicine  and  Director 
of  the  Botanical  Garden  in  Göttingen. 
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